Client's contributions to project safety performance  a comparison between public and private construction projects / by Ma, Yin-hung & 馬燕紅
Title Client's contributions to project safety performance  acomparison between public and private construction projects /
Other
Contributor(s) University of Hong Kong
Author(s) Ma, Yin-hung; 馬燕紅
Citation
Issued Date 2006
URL http://hdl.handle.net/10722/48905
Rights Creative Commons: Attribution 3.0 Hong Kong License
THE UNIVERSITY OF HONG KONG 
 
 
 
CLIENT’S CONTRIBUTIONS TO 
PROJECT SAFETY PERFORMANCE: 
A COMPARISON BETWEEN 
PUBLIC AND PRIVATE CONSTRUCTION PROJECTS 
 
 
 
A DISSERTATION SUBMITTED TO 
THE FACULTY OF ARCHITECTURE 
IN CANDIDACY FOR THE DEGREE OF 
BACHELOR OF SCIENCE IN SURVEYING 
 
 
 
DEPARTMENT OF REAL ESTATE AND CONSTRUCTION 
 
 
BY 
MA YIN HUNG 
 
HONG KONG 
APRIL 2006 
 i
Declaration 
 
I declare that this dissertation represents my own work, except 
where due acknowledgment is made, and that it has not been 
previously included in a thesis, dissertation or report submitted 
to this University or to any other institution for a degree, 
diploma or other qualification. 
 
 
 
Signed: ___________________________________ 
Name: ___________________________________ 
Date: ___________________________________ 
 
 ii
Acknowledgements 
 
I would like to take this opportunity to express my hearty and sincere gratitude to all 
people for their assistance and support throughout the process of writing this 
dissertation.  
 
First and foremost, I would like to give my deepest thank to Professor S.M. 
Rowlinson, the supervisor of my dissertation, for his helpful support, encouragement 
and invaluable guidance with greatest patience over the time of this study. Without his 
sustained guidance, this dissertation could not have been finished smoothly.  
 
I also express my thanks to Dr. Raglan Lam, a principal safety consultant. Without his 
support, my research cannot have been carried out so successfully.  
 
In addition, I would like to dedicate special thanks to the following person for their 
valuable information, opinion and support. I am greatly indebted for their great 
contribution to my dissertation. They are:  
 
Mr. Baile K. H. Siaw  Director 
Hsin Chong Construction Company Limited 
 
Mr. Banny Wong   Manager 
Property Development Department  
Hip Shing Hong Group 
 
 iii
Ms. Carol M. L. Lai  Assistant Safety Manager  
Tysan Foundation Limited 
 
Mr. Howard H. W. Lee  Safety Manager 
Maeda Corporation 
 
Mr. Martin J. Dunn   General Manager 
Procurement & Contracts Department 
MTR Corporation 
 
Mr. Tony K. F. Lau   Contract Manager 
Hong Kong Housing Society 
 
Mr. Y. K. Poon   Resident Engineer (Safety) 
 
Besides, I am very grateful to the companies for their responding to the questionnaire 
survey. For the obvious reason of confidentially, their names will have to remain 
anonymous.  
 
Last but not the least, I would like to thank my family, friends and fellow classmates, 
especially my studio group-mates, Lily, Wanye, Vicky and Teresa, for their 
inexhaustible encourage and enduring support throughout my course of study.  
 
 iv
Abstract 
 
The construction industry in Hong Kong has a long and tarnished repute of its poor 
safety records. Until recent years, there have been significant improvements in its 
safety performance. The improvements are partly due to the concerted endeavors of 
different parties, including clients, Architects, contractors and subcontractors. There 
are previous researches inspected the role of contractors in construction safety, but the 
influence of clients in this aspect has not been comprehensively investigated.  
 
Conventionally, clients do not involve directly in project safety. They would like to 
avoid the costs and legal implications resulted in such an involvement. However, 
while the costs of accident are increasing, clients should start to appreciate their role 
in safety. As an initiator, as well as the sponsor in most of the circumstances, of a 
construction project, clients should play a weighty role on project safety performance. 
Generally, the majority of the existing data supported the proposition that “public 
clients have a better safety performance than private clients”. However, the idea is not 
supported by adequate examination. Therefore, this study aims at comparing the ways 
the public and private sectors organize and manage their projects in term of safety, 
from a theoretical basis and a practical basis.  
 
The role of clients from the public and private sectors in project safety performance is 
studied in this research. The relationship between project safety performance and the 
differences in safety measures between clients from the two sectors are examined. 
Questionnaires were mailed to public clients, private clients and contractors and 
interviews with construction practitioners were conducted. These were the primary 
means of data collection for this research. By employing the Student’s t-test, the 
 v
validities of three developed hypotheses are tested.  
 
Based on the analysis of the result of this research, it is found that public clients have 
a higher commitment in safety than private clients. The higher commitment of the 
public clients allows them to take a more comprehensive approach in safety measures. 
Client's involvement can significantly influence project safety performance. Clients 
can achieve better project safety performances by having a higher degree of 
involvement in safety, selecting safe contractors, participating in safety management 
in projects, and establishing an appropriate contractual arrangement. It is 
recommenced the government to bring its effective and efficient safety measures to 
the private construction sector to improve the current unpleasant picture.  
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Chapter 1 
Introduction 
 
1.1   Background of Research 
Being one of the biggest industries in Hong Kong, the construction industry has long 
been criticized as one of the industries with the worst accident record. Only the 
catering industry has a comparable record with the construction industry (OSHC 
2005). The number of accidents has decreased in the recent years, but it is still an 
unacceptable accident rate. Many steps have been taken to lower the accident rate, but 
there is still a lot of space for improvement.  
 
Conventionally, only contractors bear obligations on safety. Clients generally do not 
participate in project safety, due to the worries of the subsequent legal implications. 
However, to attain the zero accident objective, all related parties should be involved. 
Being the initiator, as well as the sponsor in most of the circumstances, clients play a 
big influence on the industry. In addition, clients should know that accident costs, at 
the end of the day, are born by them. They should take a more active role in project 
safety. Clients should be able to impact project safety by involving in the construction 
process.  
 
A general picture of the construction industry to the general public is that public 
construction works have a better safety performance than private construction works. 
Public clients involved closely with contractors in every stage of the project execution. 
Nevertheless, there are not many researches looking at the causes of such a difference 
between the public and private sectors. Safety measures taken by the government 
ought to be reviewed as the government dedicates a lot of money each year to 
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construction.  
 
If it is true that there the safety measures taken by clients of the public sector can 
affect project safety performances positively, then the government should take steps to 
bring these safety measures to the private sector so as to alter the unpleasant picture in 
the private sector.  
 
Even though studies had been conducted with various parties to the construction 
process (Hinze 1997; Levitt and Samelson 1993), not many previous studies had 
inspected the position of clients in promoting project safety. How public and private 
clients differ in perceiving their role in safety and how different they influence the 
construction process have not been examined in depth in the past. This research is 
concentrated on comparing these two sectors in contributing to project safety 
performance, and how clients can influence construction safety. 
 
1.2   Research Aim and Objectives 
This study tries to identify those client-related factors which affect safety performance 
and the links between these contributions and safety performance. The aim of the 
study is to compare the ways the public and private sectors organize and manage their 
projects in term of safety, from a theoretical basis and a practical basis.  
 
The objectives of this research are as follows:  
 
1. To obtain an overview of the issue of site safety in the Hong Kong construction 
industry.  
2. To compare clients’ contributions in safety performance in the public and private 
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sectors.  
3. To explore impact of client’s contributions to, and its ways to influence on, project 
safety performance.  
4. To propose recommendations for clients in ways of improving the overall site 
safety performance in the Hong Kong construction industry.  
 
1.3   Structure of the Dissertation 
This dissertation consists 7 chapters. Chapter 1 is the introductory chapter, which 
briefly describes the background, aim and objectives, and the structure of the 
research.  
 
Chapter 2 focuses on presenting the overview of the current situation of the 
construction safety in Hong Kong, which includes the project safety performance and 
the attributes of the poor safety performance in Hong Kong construction industry, the 
nature and causes of accidents, the cost of accidents and investment in safety, the 
Hong Kong government’s approach in safety, and the legislations related to 
construction safety in Hong Kong. Chapter 3 provides the overview of client’s 
contributions to construction safety, which includes the definition of clients, the 
client’s objectives, the responsibility and impact of clients in construction safety, the 
classification of clients, and the client’s contributions to construction safety in Hong 
Kong and in other countries.  
 
Chapter 4 is the methodology, which explains the data collection, the analysis 
procedures and methods, and the hypotheses testing of this research. Chapter 5 is the 
data analysis and findings which presents the analysis of the quantitative and 
qualitative data. Chapter 6 is the discussion which includes the explanation of the 
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client’s involvement in safety, the selection of contractors, the safety management 
practice in projects, and the contractual arrangement on safety.  
 
Chapter 7 is the conclusion which includes the overall conclusion of the dissertation, 
recommendations for clients in ways of improving the overall site safety performance 
in the Hong Kong construction industry, limitations and difficulties of the research, 
and suggestions for further research. 
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Chapter 2 
Overview of Current Situation of Construction Safety in Hong Kong 
 
Before examining the details of client’s contributions to project safety performance, it 
is worthwhile to have a general overview of the current situation of construction 
safety in Hong Kong.  
 
2.1   Project Safety Performance in Hong Kong Construction Industry 
As an international city, the success of Hong Kong root in its role as a financial and 
economic centre. Among a variety of industries, the construction industry has played a 
vital role. Figure 2.1 shows that the percentage contribution to Gross Domestic 
Product (hereafter abbreviated as GDP) by construction increased from 4.6% in 1994 
to the peak of 5.7% in 1998. Notwithstanding the Asian Financial Crisis that damaged 
the economies of various countries including Hong Kong, the construction industry 
remains to act as a key GDP contributor of Hong Kong.  
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Figure 2.1   Percentage contribution to GDP by construction 
Source: Census and Statistics Department 
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2.1.1   Poor Safety Performance in Hong Kong Construction Industry 
With a gradual rising consciousness of the need for more protection for workers, the 
occupational safety and health issues have been drawing concern in the construction 
industry. Accident data prepared by the Occupational Safety and Health Branch of the 
Labour Department show that the construction industry has performed much worse 
than the average of all industries (see Figures 2.2 and 2.3). Though there has been a 
great improvement in the figures since 1999 after the completion of the Hong Kong 
International Airport and the associated infrastructures, when compared with figures 
from other industries and other countries, there is nothing to be contented about. 
Accident rates in the construction industry are much worse than all other industries for 
many years: accident rates per 1000 workers for construction industry are on an 
average three times more than that of all industries, whereas the fatality rates are on 
an average five times more.  
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Figure 2.2   Accident rate / 1000 workers in construction and all industries 
Source: Occupational Safety and Health Statistics 2004 
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Figure 2.3   Fatality rate / 1000 workers in construction and all industries 
Source: Occupational Safety and Health Statistics 2004 
 
With a higher rate of accidents, the construction industry has been considered as a 
dangerous industry for a long time.  
 
2.1.2   Better Site Safety Performance in Public Sector 
Figure 2.4 shows the accident rates in the overall construction industry, the 
Environmental, Transport and Works Bureau (hereafter abbreviated as ETWB) and 
the Hong Kong Housing Authority (hereafter abbreviated as HA). It can be seen that 
the two major Government bodies perform much better than the overall construction 
industry, with a continuously substantially lower accident rate. This implies that 
although the situation is improving, the accident rates in the private sector are still 
much worse than that in the public sector.  
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Figure 2.4   Accident rate / 1000 workers in construction industry, ETWB and 
Figure 2.4   HA 
Source: Occupational Safety and Health Statistics 2004; the ETWB website; the HA 
Source: website 
 
As the site safety performance in the public sector is much better than that in the 
private sector, it denotes that although the safety performance of the overall Hong 
Kong construction industry is improving, it is still not up to standard and there are still 
lots of room to be improved. To facilitate the working out of effective ways to 
improve the safety performance of the construction industry, factors that are 
attributable to the poor safety performance have to be identified first.  
 
2.2   Attributes of Poor Safety Performance in Hong Kong Construction 
2.2   Industry 
Lam (2003) concluded that the construction industry has been booming for years. 
Nevertheless, the development of occupational safety and health is not so brilliant as 
there are a number of reasons that have been blocking its development. The 
fundamental causes obstructing safety development and the difficulties faced in Hong 
Chapter 2 Overview of Current Situation of Construction Safety in Hong Kong 
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Kong have been investigated in many previous studies. However, it is still worthwhile 
to look at, as they are critical to generate an insight of the unfavourable norms of the 
safety culture and to facilitate its positive development.  
 
1) Contracts Awarded by Competitive Bidding 
As discussed by Rowlinson (2003), clients and contractors generally are not interested 
in and aware of construction safety, which is revealed from the conventional and 
continued practice of awarding the project to the lowest bid in Hong Kong. A study 
(Fong and Choi, 2000) also showed similar findings that among a number of criteria 
such as tender price, financial capability, past relationship etc., safety performance 
gets the least attention in the final selection of contractor. Usually, the client accepts 
the lowest tender.  
 
Tang et al (2003) pointed out that since the tender price has to incorporate the costs of 
the contract completely, tenderer does not have many means to decrease the overheads. 
As a result, many contractors choose to reduce effort and expenditure on safety 
measures, in an attempt to submit the lowest bid and obtain the work. With the aim of 
winning the tender, most tenderers ignore the funds for safety measures, or the hidden 
cost of compensation, or other losses by placing the company in a risky position. A 
study by Tam et al (2001) found that many production personnel only give some 
considerations to safety after achieving the objectives of production and cost.  
 
2) Small Establishments in Contracting Sector 
In Hong Kong, the construction industry is quite different from many other industries. 
The majority of construction companies are small companies. A study conducted by 
the Australian Chamber of Commerce and Industry showed that industrial accidents 
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usually occurred at small enterprises (Worksafe 1996). 
 
Piteously, the present “top down” way of information flow does not facilitate the 
execution of occupational safety and health legislation within these small companies. 
Most of these small companies do not have a deep understanding of the existing 
legislation, and they are not keen on getting more occupational safety and health 
information. In the worse situations, they do not possess the resources to keep 
themselves updated with the latest legislation and related technical developments. The 
majority of them do not belong to any industrial associations, and mainly focus on 
financial returns. They rarely get any occupational safety and health information or 
undertake the initiatives even they know how. As they just continue to stay in their 
narrow world in which the flow of occupational safety and health information and 
knowledge is limited, their poor safety performance is a certain result.  
 
3) Multi-layer Subcontracting System 
Lee (1996) discovered that multi-layer subcontracting is a very common characteristic 
in the construction industry of Hong Kong. And very often the subcontractors 
subcontract their works to others further. Tang et al (2003) discovered a common 
situation in Hong Kong that for a construction project, there can be more than 50 
subcontractors on site, with more than 80% of work are subcontracted in term of 
contract sum.  
 
Some safety problems caused by excessive layer of subcontracting were reported by 
the Occupational Safety and Health Council (hereafter abbreviated as OSHC) (2000). 
Four key characteristics related to subcontracting were identified, they are: economic 
and reward factors, disorganisation, lacking of regulatory controls, and the 
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incapability of subcontractors to manage protection for their workers. Tang et al (2003) 
supported a similar description that the application of excessive subcontracting 
custom adversely influences the effectiveness and efficiency of transmission of 
information related to safety and management of site activities. In Japan, the Labour 
White Paper (Nagai 1996) revealed through the results of surveys that, in the 
construction industry, the proportion of accidents in the work of subcontractors is 
higher than that of main contractors. Rowlinson (2003) further explained that the high 
level of subcontracting leads to problems of inadequate training and lack of control on 
site and low levels of worker commitment. 
 
In Hong Kong, contractors are experienced in the subcontracting practice. They are 
conscious of passing on risk and safety responsibility to the subcontractors by the 
subcontracting system. However, subcontractors or sub-subcontractors may think that 
the responsibility remains on the main contractor’s side. As a result, neither main 
contractor nor subcontractors are willing to bear the responsibility of occupational 
safety and health issue, as well as to improve site safety performance. They are 
reluctant to rejuvenate their attitudes towards safety.  
 
4) Tight Construction Schedule 
Not only does the tendering practice force contractors to compete in term of price, but 
also the length of construction period. Because of the high land price policy adopted 
by the Hong Kong Government, many construction clients are forced to require 
contractors to construct extremely fast in order to get the revenue as soon as possible, 
so as to reduce the interest costs (Rowlinson 2003). Therefore, clients tend to award 
contracts to contractors who are able to finish the works prior to others. Sometimes, 
an acceleration bonus is offered by contracts as a motivator. Besides, it is very 
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common in Hong Kong to have penalty clauses in construction contract for late 
completion (Lee 1996). All of these encourage high productivity and a tight 
construction schedule indirectly. Thus, contractors are indirectly pushed to “construct 
as quickly as possible, to the detriment of safety standards” (Lingard and Rowlinson 
1994). On the other hand, the expense on staff salaries is calculated on a monthly 
basis, the longer the construction period is, the higher the expense is. This also 
provides an incentive for contractors to build as fast as they can to reduce the project 
overheads.  
 
As a result, shorten the construction period is adopted as a way by contractors to beat 
their competitors. This production stress spreads from the top management level to the 
bottom operational level on site (OSHC 2000). Overtime and nightshift working is 
very common within the construction industry in order to meet the targeted 
completion date. Consequently, this stimulates the concern of the public and the 
people working in the industry regarding accidents. As investigated by Goldenhar et 
al (2003), safety and health is one of the adversely influenced aspects associated with 
working overtime.  
 
In order to catch up with the agenda, works of different trades are forced to go on 
concurrently. The working programme of various trades cannot be separated from one 
another. In most of the circumstances, the tight construction schedule does not let 
them to transfer the construction site with a clear handover. Various trades’ workers 
therefore congest the construction site. The site boundaries are vague, as well as the 
responsibility of the site. Uncertainty is generated. It is not clear that who is going to 
bear the responsibility for safety on construction site. In addition, since the materials 
have to be moved by tower crane when people are working below, the risk turns out to 
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be higher. Works taking place simultaneously with no appropriate harmonization also 
leads to the compromise in safety issues. Safety is frequently disregarded in such a 
complex state of conflicts and high pace of work.  
 
5) Low Education Level of Workers 
In Hong Kong, construction industry is somewhat conventional and requires a lot of 
labour. Manual workers of each trade are required to be physically strong and healthy, 
if not, they cannot handle the daily operations. They are not required to have been 
well educated. Alternatively, what matter are their skills and experiences. In Hong 
Kong, a large amount of manual workers are not well educated, or even uneducated. 
Usually they come into this field due to their experience and trade skills or by 
personal links (Lam 2003).  
 
From the OSHC’s report (2000), the lack of discipline on site, skills training and site 
safety awareness are all contributors of accidents. In the same way, Sawacha (1999) 
discovered that there is a positive relationship between training and safety awareness. 
The conventional way of thinking by workers deprives them of a safety concept, and 
they are commonly passion for making money and rewards. Most of their incomes are 
counted in a piece, task rate or man-day worked. This forces them to take short cuts 
and ignore safe working measures so as to save time and to finish their task as fast as 
they can. They will be paid nothing if they are absent from work. If they attend 
training courses to increase their knowledge about occupational safety and health 
issues, time will be hindered. The attitude workers give to safety is poor and they put 
safety in a very low priority. In was pointed out in a survey (Worksafe 1996) that 
usually workers have a low level of awareness and negative perceptions about 
occupational health and safety issues as well as legislative requirements. 
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6) High Labour Turnover and Changeover 
For every project typically, there is a main contractor, and with some subcontractors. 
Habitually, the selection of main contractor and subcontractors depends on the tender 
price, rather than technological experiences or safety records. 
 
In construction industry, the degree of labour turnover is higher than in other 
industries. Workers have to seek high-wage short-term job or job somewhere else 
once their work on a particular site comes to the end. In the beginning of 1990s, there 
is a labour shortage. Workers would change over if contractors of different sites were 
able to pay higher. The employment of workers kept changing and hence the working 
environment. Lee (1996) agued that supervisors may not know workers working on 
their site and this generated problems for efficient management control. Furthermore, 
training is not an easy job for subcontractors that only stay on the site for a short 
period. Workers will encounter another working environment with new risks without 
strong awareness. The above restraints generate obstacles to the constant development 
of safety and health in the organization, as well as the selection of experienced safety 
representatives for workers’ rights, and the setting up and efficient running of site 
safety committees. 
 
7) Migrant or Illegal Workers 
There is proof that workers usually come from the Mainland China (Lam 2003). The 
loose controls in the entry requirements of education level draw them to work in the 
construction industry. It is not unanticipated that a lot of these workers do not possess 
any related skills or knowledge. They only desire to make quick money and are not 
willing to “waste” time on skill training and safety, though it enables them to be aware 
of risks in connection to their work in the construction site. These immigrants from 
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the Mainland China have poor perceptions against safety precautions. Their safety 
awareness is poor. And they do not know how to use personal protective equipment.  
 
Illegal immigrants working on site is a topic that needs solution, as they themselves 
turn into risks on site. Construction sites become target locations of police hunting 
illegal immigrant workers, meaning that there are a large number of illegal immigrant 
workers working in construction sites. As wages of these immigrant workers are lower 
than that of local workers, subcontractors continue to provide job for the immigrant 
workers. Since these immigrant workers have to conceal their illegal identity, they 
cannot openly attend any occupational safety and health courses that need 
identification proof. Without receiving any safety training, whether general or specific, 
these illegal immigrant workers commence to work on site. Accordingly, not only the 
illegal immigrant workers put themselves in danger, but also become hazards to others 
since their dangerous conducts will put others in danger. Since illegal immigrant 
workers do not know much about construction site conditions and the possible risks, 
the possibility of having accidents is higher (OSHC 2000).  
 
8) Great Variety of Trades and Transient Nature of Sites 
Construction site is organic in nature (Lam 2003). The great variety of trades and 
transient nature of construction sites perhaps are the trickiest barriers to be overcome 
when promoting and reinforcing construction safety. Various skills are engaged in 
construction sites. And the activities happen in the site vary all the time, from day to 
day, or even from hour to hour. Many of the dangerous activities such as painting or 
demolition may just last for a short time. There may be problems even for the main 
contractors own safety personnel in inspecting the construction sites while work is in 
progress.  
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“The existence of so many small groups on site for short periods of time is a major 
obstacle to good project management” (Lingard and Rowlinson 1994). Promoting 
safety awareness among workers is definitely a time-demanding mission.  
 
9) Exposure to Weather 
As suggested by Rowlinson (2003), the hot and humid weather in Hong Kong is also 
one factor that affects site safety. In 1989, a study was made by the Factory 
Inspectorate (now called the Occupational Safety and Health Officer) of the Labour 
Department regarding the rainfall and temperature in the third quarter of the year from 
1981-1988. The findings of the study showed that on the days having both the largest 
amount of rainfall and the highest temperature in the third quarter of these years, the 
greatest numbers of accidents on construction sites were also recorded. This is not a 
mere coincidence and highlights the inherent difficulty that needs to be tackled. 
 
10) Joint Venture Projects 
Joint venture projects are described by Lam (2003) as widespread in the construction 
industry, particularly when the contract sum is very large, or when the construction 
process require high technology. For the period from 1995 to 1997, join venture 
companies were the contributors to the achievement of the Hong Kong International 
Airport. The management organization of joint venture is very complicated. 
Communication and co-ordination request a high level of management skill to deal 
with the difficulties and complications within the companies’ culture, including its 
values, style of leadership etc., particularly regarding the campaign of occupational 
safety and health measures. 
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In Japan, Nagai (1996) investigated joint venture works. It discovered that the trend to 
rely on the representative of a joint venture in terms of occupational safety and health 
management is a problem. What’s more is that the co-ordination between every 
working procedure and the comprehensive safety management activities launched by 
the main contractor was fundamental to a lower accident rate.  
 
A joint venture project is a contract-based project. It is a short-term business rather 
than a long-term trade. It is suspicious that whether there is fund distributed properly 
to occupational safety and health issues on the project. It relies completely on the 
shared values on safety of the contractors in the joint venture (Lam 2003).  
 
2.3   The Nature and Causes of Accidents 
The beginning in accident prevention essentially lies in the definition of what is meant 
by an accident.  
 
2.3.1   Definition of Accident 
There appear to be a number of elements which need to be incorporated into the 
definition if it is to be useful in term of accident prevention. These elements are:  
 
1. lack of management control;  
2. basic personal and task factors;  
3. sub-standard acts and conditions – the symptoms of the accidents;  
4. an unplanned and desired event or incident – the accident;  
5. an undesired outcome – death, injury or property damage; and 
6. a cost.  
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Hence, one might define an accident as:  
 
“… an unplanned incident leading to death, injury or property damage which stems 
from inadequate management control of work processes manifesting itself in personal 
or job factors which lead to substantial actions or conditions which are seen as the 
immediate causes of the accident.” (Rowlinson 2003) 
 
Accidents do not occur by themselves; they are caused (Lam 2003). Cooper (1998) 
and Heinrich (1980) had tried to rationalize the origin of accidents.  
 
2.3.2   Accident Proneness Model 
Formerly, accidents were regarded as an outcome of pure chance, and might occur to 
anybody at anytime, and accidents were more likely to happen on some people than 
on others. This was referred to as the accident proneness model (Cooper 1998). In the 
past, the predominant effect of this attitude meant that the majority of accidents were 
held responsible solely on workers instead of on the working procedures, bad 
management procedures or an amalgamation of these. Recent researchers have found 
that there are no sound proof to support that some people are more likely to be 
involved in accidents, and thus drew the conclusion that accident proneness was 
essentially related to the individual’s aptitude to take risks (Hinze 1997).  
 
2.3.3   Domino Model 
One of the most famous accident causation models is the Domino Model proposed by 
Heinrich (1980, see Figure 2.5). The model shows that an accident is the consequence 
of a series of events associated with the social environment and heredity, personal 
failings or mistakes, unsafe behaviour and physical hazards. If these events are 
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allowed to arise in continuity, it will give rise to an accident, which may turn into 
injuries and damages. Any accident can be avoided by breaking the chain of this series 
of events at any point. While it is usually understood that most accidents are preceded 
by a series of events, it is a common practice to place most of the attention on the 
action that happened immediately prior to the accident. A more proactive approach is 
to concentrate on the “upstream” activities or events that set the series of events in 
motion.  
 
 
Figure 2.5   Domino Accident Causation Model 
Source: Heinrich, 1980 
 
2.4   Cost of Accidents vs. Investment in Safety 
Some construction clients think that spending additional money on safety programme 
constructs little result. A frequent criticism is that “nothing ever happens”, but this is 
precisely the outcome that the safety programme is attempting to attain. Therefore it is 
necessary to look at the cost of accidents and the investment in safety.  
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2.4.1   Cost of Accidents 
The research conducted by Everett and Frank (1996) concluded that the total costs of 
construction accidents accounted for 7.9% - 15% of the total costs of new projects. 
Another study conducted in Queensland revealed that the total cost of injury to 
employers was at least seven times the compensation cost (Mangan 1993). Other 
estimates suggested that the true cost may be up to twenty times higher (Oxenburgh 
1991) in view of the hidden costs, which incorporate damage to materials and 
equipment caused by accidents, lost production, the time lost by other employees 
responding to the accident and the cost of training replacement workers. This reflects 
a common problem: employers and staff at management level are often not aware of 
these hidden costs.  
 
The direct costs of accidents are categorized by Rowlinson (2003) as follows:  
 
1. sick pay;  
2. employees’ compensation payments;  
3. personal injury claims;  
4. public liability claims;  
5. repair of damage to buildings;  
6. repair of damage to plant and equipments;  
7. replacement of products; and 
8. overtime payments.  
 
Heinrich (1980) listed the indirect costs of accidents as follows:  
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1. cost of lost time of injured employee;  
2. cost of time lost by other employees who stop work; 
3. cost of time lost by foremen, supervisors or other executives;  
4. cost of time spent on the case by first aid attendant and other staff;  
5. cost due to damage to machinery, tools, property and materials;  
6. incidental cost due to interference with production;  
7. cost to employer for continuing wages of injured worker;  
8. cost due to loss in profit due to reduced worker productivity;  
9. cost due to loss in profit due to idle equipment;  
10. cost incurred because of subsequent injuries partially caused by the incidents; and  
11. cost of overheads (utilities, heat, rent, etc.).  
 
Further, the Construction Users Rountable (1982) identified another loss resulted from 
accidents. Accidents can increase costs. The contractor may lose money or go broke. 
Clients may also be impacted. The contractor who fails on the construction project 
will leave a portion of work unfinished. If the main contractor fails, all direction and 
control of the project will be gone. Most contractors are very hesitant to pick up the 
pieces for a failed contractor, because so many unknowns exist. Some will, but a 
major price increases for the client.  
 
One more loss identified by the Construction Users Rountable (1982) is the damage in 
reputation. Typically, the newspaper will carry an article on the accident, where the 
name of the construction company will appear but is hidden in the spread. More often, 
the project client, especially if it is a well-known company, will be the focus of 
attention, and will receive all the publicity, negative or otherwise. It the community is 
already sensitive to the project, the relations between the project and the community 
Chapter 2 Overview of Current Situation of Construction Safety in Hong Kong 
___________________________________________________________________________________ 
 22
will deteriorate. This creates operational problems and community relations’ problem 
for many years. Projects may have to be shut down by the surrounding community or 
stalled in the legal system to the point that the project is no longer feasible.  
 
2.4.2   Investment in Safety 
Safety is commonly regarded as a non-productive expense required by legislation. 
Nonetheless, if it is part of the organization culture and being taken genuinely, it can 
help making more profit (Witter 1982). Accordingly to Mathews (1993), investment 
in good safety and health has paid off in term of productivity. Studies in the US 
construction industry has shown that an investment of 2.5% of direct labour costs in 
an efficient safety programme will, at a cautious estimation, create a total saving of 
6.5% of direct labour costs (Levitt and Samelson 1993). Hashemi (1991) believes that 
“safety is an essential element of profitability, quality and liability. The concept of 
‘good business management is good safety management’ is also becoming more 
widespread, and indeed many senior managers consider safety first, i.e. first amongst 
equals as the way ahead”. He emphasized the importance of business approach 
towards safety.  
 
Moreover, it should be realized that safety performance is usually associated with 
improved productivity, adherence to schedule, reduced exposure to bad publicity, and 
minimal disruption of the work being performed. Unfortunately, many contractors still 
think a dollar spent on safety is a dollar wasted - Safety is a luxury (Tam 1996). 
 
George and Garvey (1994) branded four areas of costs incurred in a safety 
management system (hereafter abbreviated as SMS): design costs of control features; 
project-based costs; administrative costs to the company; and costs incurred in 
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maintaining and improving the system.  
 
2.4.3   Costs of Accidents vs. Profit Margin 
In a study, the UK Health and Safety Executive found that the total losses due to 
accidents in the UK was equal to about 8.5% of the tender price. If this situation was 
replicated in Hong Kong then contractors might be quite surprised to find that their 
losses from dangerous incidents and from accidents, which involve injury or no injury, 
were greater than the margin make-up they put in on the tender bid. This surely brings 
home the importance of site safety systems being properly implemented. If the costs 
of accidents exceed the expected profit margin on a project, then the construction 
industry must take notice (Rowlinson 2003).  
 
2.5   Hong Kong Government’s Approach to Safety 
In the past, the Hong Kong Government adopted a laissez-faire approach in managing 
construction safety, hoping that market forces would regulate safety performance. 
However, such approach is proved by Tam et al (2001) to be ineffective.  
 
Considering the ineffectiveness of the previous approach, since 1986, the Government 
has taken a proactive approach in combating construction site safety and has 
introduced a series of safety measures, such as enactment of the Factories and 
Industrial Undertakings (Safety Officers and Safety Supervisors) Regulations, quality 
assurance scheme, self-regulatory safety management system etc. (Tam et al 2001).  
 
In response to the reactive and non-incentive nature of the enforcement approach that 
actions will only be taken after accident, and based on the significant improvements in 
safety standards observed in other countries, such as the UK, Japan, Australia and 
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Singapore, by adopting a self-regulatory approach, in July 1995, the Hong Kong 
Government published a consultation paper on the review of industrial safety in Hong 
Kong which suggested converting from the enforcement approach to a self-regulatory 
approach in dealing with construction site safety and health issues. In this new 
approach, the responsibility for occupational safety and health at work is put to the 
shoulders of the proprietor and his workers. With the introduction of a SMS, the 
Government encourages clients and workers to manage safety in a self-regulatory way, 
through education, training, promotion of safety concepts and a better understanding 
of the costs of accidents (Rowlinson 2003; Kwok and Tang 1999).  
 
2.6   Legislations Related to Construction Safety in Hong Kong 
Safety and health legislation in Hong Kong is a combination of prescriptive and 
performance-based legislation, but a large percentage of them are prescriptive in 
nature (Rowlinson 2003). Most of the safety and health legislation in Hong Kong is 
based on the practice in the UK. The Labour Department is the chief department 
responsible for the enforcement of legislation in industrial safety, conducts ongoing 
legislative reviews. 
 
1) Factories and Industrial Undertakings Ordinance (Cap 59) 
The Factories and Industrial Undertakings Ordinance (hereafter abbreviated as FIUO) 
is the key legislation regarding health and safety at work in Hong Kong, enacted in 
1955. It was based on the 1937 UK Factories Act to suit local conditions. Currently, 
there are about 33 sets of subsidiary safety regulation under the FIUO. Most of these 
regulations are drafted to provide specific and constructive advice to managers of 
industrial undertakings and to guide them in observing the standards stipulated under 
the regulations. These prescriptive regulations specify very detailed and elaborate 
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clauses, setting minimum standards for safeguarding against particular risks. Some of 
them are specially related to construction site safety, such as the Construction Site 
(Safety) Regulations, the Factories and Industrial Undertakings (Safety Officers and 
Safety Supervisors) Regulations and the Factories and Industrial Undertakings (Safety 
Management) Regulation. The occupational safety and health officer of the Labour 
Department enforces these regulations.  
 
An amendment to the FIUO came into force in Hong Kong in 1989. Accordingly, the 
“general duties” of proprietors now make up section 6A(1) and (2) of the FIUO. 
Section 6A(1) states that it is the duty of every proprietor “to ensure so far as is 
reasonably practicable, the health and safety at work of all persons employed by him”. 
Section 6A(2) elaborates further on the nature of these duties.  
 
2) Factories and Industrial Undertakings (Safety Management) Regulations 
Under the Factories and Industrial Undertakings (Safety Management) Regulations 
(hereafter refer to as Safety Management Regulations), proprietors or construction 
contractors exceed certain prescribed scales need to develop, implement and maintain, 
in respect of the undertakings, a SMS containing 14 elements listed out in Schedule 4 
of the Safety Management Regulations. These 14 elements are:  
 
1. A safety policy which states the commitment of the proprietor or contractor to 
safety and health at work. 
2. A structure to assure implementation of the commitment to safety and health at 
work. 
3. Training to equip personnel with knowledge to work safely and without risk to 
health. 
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4. In-house safety rules to provide instruction for achieving safety management 
objectives. 
5. A programme of inspection to identify hazardous conditions and for the 
rectification of any such conditions at regular intervals or as appropriate. 
6. A programme to identify hazardous exposure or the risk of such exposure to the 
workers and to provide suitable personal protective equipment as a last resort 
where engineering control methods are not feasible. 
7. Investigation of accidents or incidents to find out the cause of any accident or 
incident and to develop prompt arrangements to prevent recurrence. 
8. Emergency preparedness to develop, communicate and execute plans prescribing 
the effective management of emergency situations. 
9. Evaluation, selection and control of sub-contractors to ensure that sub-contractors 
are fully aware of their safety obligations and are in fact meeting them. 
10. Safety committees. 
11. Evaluation of job related hazards or potential hazards and development of safety 
procedures. 
12. Promotion, development and maintenance of safety and health awareness in a 
workplace. 
13. A programme for accident control and elimination of hazards before exposing 
workers to any adverse work environment. 
14. A programme to protect workers from occupational health hazards. 
 
The SMS of those projects is evaluated by the Independent Safety Audit System 
(ISAS) in respect of efficiency, effectiveness and reliability of the implementation.  
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Figure 2.6   Relationship between ISAS and Safety Management System 
Source: Lam, 2003 
 
Under the ISAS, independent and qualified auditors will consider 14 elements which 
are divided into 2 parts (Part A: elements 1-13, and Part B: element 14). These 14 
elements are in turn broken down into 409 factual questions that can only be answered 
in the positive or negative, therefore minimizing the effect of subjective judgements 
by auditors. If either of the aggregate scores in Part A or Part B is below 60%, the 
respective quarterly report on the contractors performance will be marked as 
“adverse”, and the contractor will receive a warning letter from the Architect or 
Engineer urging for improvements to be made.  
 
As the success of the system relies very much on the calibre and integrity of the 
auditors, auditors must be cautiously selected. All the auditors under the ISAS in 
Hong Kong are accredited by the OSHC and the Architect has the right to choose the 
auditor for his site (OSHC 2000).  
 
3) Occupational Safety and Health Ordinance (Cap 509) 
The safety coverage prescribed in the Occupational Safety and Health Ordinance is 
more extensive than that in the Factories and Industrial Undertakings Ordinance, 
extending from factories and industrial undertakings to non-industrial workplaces. 
People working in commercial and services sectors are therefore protected in terms of 
their occupational safety and health. 
Chapter 2 Overview of Current Situation of Construction Safety in Hong Kong 
___________________________________________________________________________________ 
 28
4) The Green Card Scheme 
The first green card system in Hong Kong was set up as an initiative of the Hong 
Kong Construction Association (hereafter abbreviated as HKCA). As newcomers on 
site were more likely to be involved in accidents, an induction scheme was devised 
which aimed at generating basic safety awareness among workers before they actually 
work in the construction site. The course was designed by the HKCA and lasted for 
one half day, at which moment the worker got the green card.  
 
Workers new to a site must be able to show up a green card proving that they have 
attended safety induction course. If a worker cannot present a green card, he cannot 
work on a construction site.  
 
Whilst supportive of the HKCA inventiveness, both the ETWB and HA felt that the 
induction course was too short and needed to be extended to cover all the basics of 
site safety. Together with the Construction Industry Training Authority (hereafter 
abbreviated as CITA), they devised a more extensive course, lasting two days, in 
which workers were taught by the independent CITA and were expected to prove that 
they had learnt from the course before being issued with a green card. This card is a 
mandatory prerequisite for entry to and work on any ETWB or HA site (Rowlinson 
2003).  
 
Generally, the present enforcement approach of government is to put the liability on 
the main contractors’ side. The main contractor is the subject of prosecution for 
violation of safety and health legislation. A report by the Committee on Safety and 
Health at Work (1972) explored that the aim of safety and health legislation is to give 
a regulatory frame for the industry to take on responsibility for safety at work. “The 
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primary responsibility for doing something about… occupational accidents and 
disease lies with those who create the risks and those who work with them.” The 
report emphasises the importance of involvement of clients and workers in solving 
occupational safety and health problems.  
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Chapter 3 
The Client 
 
Safety on a construction project is too important to leave solely to the contractor. 
Safety issues on the construction site eventually bring about major problem for the 
project client. The client must be involved in safety.  
 
3.1   Definition of Client 
In the legal context, client can be defined by a signature shows on the contract 
documents. In spite of this, the client organization may well be a whole series of 
competing and contrasting stakeholders practically. Masterman (1992) and 
Newcombe (1994) have described the client as being naïve, having a need to purchase 
construction expertise from outside the organization, or sophisticated, having 
appropriate skill and expertise within the organization. As the simplest level the client 
is regarded as the sponsor of the building process – the organization that initiates the 
building process and appoints the building team. This client body has an identified 
need for a project but, in general, its business is not construction but some other 
process, be that manufacturing, sale or rental of property, commence, retail, services 
or other productive processes. The client is certainly not a unitary body and may take 
the nature of a multi-organization. This multi-organization may be temporary or 
permanent (Rowlinson 1999). 
 
A construction project team will incline to recognize its client as the body that has the 
authority to grant fund on the project, the form that the project has to take, its timing 
and who pays the fees (Walker 2002).  
 
Chapter 3 The Client 
___________________________________________________________________________________ 
 31
Walker (2002) explains that the level of involvement and the role of the client in the 
construction process will rely to a large degree upon:  
 
1. the structure of the client’s organization;  
2. the client’s knowledge and experience of the construction process;  
3. the authority vested in the various levels of the client’s organization; and 
4. the personal characteristics of the client’s people who have responsibility for the 
project.  
 
If the client builds frequently, most certainly there will be employees familiar with the 
process who can act as co-ordinators on the client’s behalf and who will liaise within 
the organization and between it and the project team. In such a case the client will 
maintain a presence close to the project. 
 
Commercially the client may exist in one of three board areas: 
 
1. outside the construction industry;  
2. within the construction industry, such as government or local authority 
departments with their own professional staff; and 
3. partially outside the construction industry, such as property developers with 
associated construction companies.  
 
This position of the client will in some cases reflect the client’s expertise in dealing 
with procurement systems, but it is obvious that a large organization with a continuing 
development programme will be far better placed to deal with the construction 
industry than will a new company with no previous building experience (Rowlinson 
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1999).  
 
3.2   Clients’ Objectives 
The most vital characteristic of any building project should be the client’s objectives 
in initiating the construction of the project. The need for the project will usually have 
arisen from some demand arising from the client organization’s primary business. The 
client will be concerned in the three main areas of price, quality and time. Different 
clients give different weight to each of these factors. They will want value for money 
but on their own particular terms (Walker 2002).  
 
Essentially, the client’s role in the procurement system is a strategic role: the client 
body sets the objectives and the construction industry turns those objectives into 
reality (Rowlinson 1999). Different clients will have different objectives but they will 
include ideas such as:  
 
1. a minimum disruption to the client’s ongoing business;  
2. an appropriate level of client involvement in the procurement process; and 
3. a particular assessment, which is right for the individual client, of the importance 
of cost, time, quality, function and performance of the project.  
 
3.3   Responsibility of Client in Construction Safety 
All clients have a responsibility on construction site safety performance of their 
construction sites and to use reasonable care to avoid accidents. Not only should 
clients know that their participation in construction site safety performance can reduce 
the number and severity of injuries, but also can help in reducing the clients’ total 
liability. Therefore, the client should set “zero injury” as the objective in term of 
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construction safety.  
 
With the aim of reducing and eventually eliminating construction accidents, studies 
have investigated practices to accomplish the objective of “zero injury”. The taking 
part of clients has been considered as a necessary prerequisite for this objective. For 
instance, it was discovered in the study carried out by Liska et al (1993) that a 
fundamental requisites attributed to brilliant safety performance was the participation 
of the client, not only pre-project planning including financially supporting the 
contractor’s safety programme, but also in the daily project activities.  
 
The European Union places the following legal duties on construction clients:  
 
1. a safety planning co-ordinator must be appointed as soon as the decision to 
proceed with a project is taken;  
2. a competent principal contractor must be appointed as soon as possible;  
3. pre-tender and construction phase safety plans must be produced;  
4. competent designers must be appointed who will take safety into account not only 
in the construction process but also in the repair and maintenance of the finished 
structure;  
5. the client must ensure that those appointed allocate sufficient resources to 
undertake their tasks;  
6. the client may refuse payment in the event of safety plans not being followed;  
7. the client must give all necessary safety information to its contractors and 
consultants; and 
8. a project safety and health file must be prepared and this must remain in existence 
throughout the life of the structure, no matter who the future owner may be.  
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3.4   Impact of Client in Construction Safety 
Active involvement of clients in site safety matters can influence Architects, 
Engineers and contractors. In the construction accident causation model developed by 
Suraji et al (2001, see Figure 3.1), construction client may produce some constraints. 
Architect and Engineer then react to these project constraints in their design. These 
design constraints sequentially put constraints on the construction process. A chain 
reaction may be resulted which take an effect on accident causation. For instance, the 
constraints created by client can be the following: 
 
- accelerated design program;  
- inadequate design budget; and 
- conflict of objectives or demands of other projects.  
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Figure 3.1   Construction Accident Causation Model: Constraints and 
Figure 3.1   Responses 
Source: Suraji et al, 2001 
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In the past, clients were unwilling to engage in site safety matters as they worried that 
there might be additional liability exposure (Sikes et al 2000). Today, there is a 
tendency that clients concern more about occupational safety and health issue. 
However, clients encountered problems of how to efficiently affect site safety. For 
instance, a safety promotion backed by the construction client was held on the course 
of the construction of the Øresund Link between Denmark and Sweden. Principally, 
the safety promotion included an ample information campaign that targeted at rising 
positive perceptions towards safety amongst workers, and another campaign 
particularly targeted at the behavioural features so as to rise the degree of site safety 
when workers conduct daily operation at the site (Spangerberg 2002). The outcome of 
the promotion eventually did not meet the client’s anticipation of low accident rate. 
This made people to ask what measures the client can take to improve site safety 
efficiently.  
 
Many construction clients regarded selecting safe contractors as the most efficient 
method to assure site safety performance on their works conventionally. The 
Construction Users Rountable (1982) carried a research to find what a concerned 
client can do to improve the construction site safety performance of contractors. 
Surveys to both clients and contractors were used by the Standford University to find 
out what safety requirements construction clients putted on contractors. The responses 
are given in decreasing order employed by the construction clients.  
 
1. Require use of a system of permits for potentially hazardous activities.  
2. Require the contractor to designate a responsible supervisor for safety 
coordination on the job site.  
3. Provide the contractor with safety guidelines that must be followed.  
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4. Discuss safety at client-contractor meetings.  
5. Discuss safety audits of the contractor during construction.  
6. Require immediate reporting of contractor accidents.  
7. Stress safety as part of the contract during pre-bid walk-arounds.  
8. Investigate contractor’s accidents.  
9. Maintain statistics of contractor’s accidents.  
10. Conduct periodic safety inspections.  
11. Set goals for construction safety.  
12. Consider safety in pre-qualifying contractors to bid.  
13. Set up a construction safety department to monitor contractor safety.  
14. Set safety guidelines in the body of the contract.  
15. Be involved in orientation sessions alerting workers to safety hazards on the job.  
 
The contractual arrangement, such as lump sum, also influence the way safety 
handled in the project, since contract is the chief binding document between the client 
and the contractor. Basically contract controls the way client makes payment to 
contractors and hence can influence the relationship between client and contractor. 
This explains why the type of contract should be considered when tackling 
construction site safety (Dagostino and Feigenbaum 2003). Since construction site 
safety can be gained only through the concerted efforts of various participants, 
including client, contractor, Architect and Engineer, the nature of their relationships is 
anticipated to affect construction site safety. For instance, if the contractor has a close, 
long-term relationship with the client, they will usually employ cost reimbursement 
contracts. Thus, the client will reimburse the safety investments to support the 
contractor’s efforts. This arrangement pushes the contractor to spend the necessary 
money on safety.  
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3.5   Classification of Clients 
Newcombe (1994) considers two client groups: public authorities, which are 
accountable to society for the projects undertaken and so have an obligation to 
provide some form of service, and private organizations which their main obligations 
being to maximize stakeholders’ benefits to the exclusion of other objectives.  
 
3.6   Client’s Contributions to Construction Safety in Hong Kong 
Clients can influence construction safety. Clients have considerable degree of 
influence and control to the situation. In this section, the client’s contributions to 
construction safety in Hong Kong are investigated.  
 
3.6.1   Public Clients 
Basically, there are two bodies build continuously within the Government structure. 
They are the ETWB and the HA. These two Government bodies can be seen as 
Government developers, and so they have a need to be seen to construct safely, more 
so than private developers it seems. They have actually been at the forefront of the 
development of safety initiatives, so much so that in many ways they drove 
Government policy during the 1990s, laying out the agenda for the Legislative 
Council and the department with responsibility for safety, the Labour Department.  
 
3.6.1.1   The Environment, Transport and Works Bureau 
The ETWB, formerly named the Works Bureau, is a Government body which is 
responsible for policy maters on environmental protection and conservation, 
development of transport of transport infrastructure, provision of transport services, 
traffic management, public works, water supply, slope safety and flood prevention in 
Hong Kong. It oversees the operation of eight executive arms, namely, Architectural 
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Services Department, Civil Engineering and Development Department, Drainage 
Services Department, Electrical and Mechanical Services Department, Environmental 
Protection Department, Highways Department, Transport Department and Water 
Supplies Department.  
 
One of the ETWB’s responsible areas is the safety of the public works which is stated 
in its policy objectives that “To ensure the effective planning, management and 
implementation of public sector infrastructure development and works programmes in 
a safe, timely and cost-effective manner and to maintain high quality and standards.”  
 
Since the ETWB has the power to manage all the public works programmes in Hong 
Kong, it is a major employer of contractors and therefore has a major role in 
influencing and improving the safety practices in the construction industry by 
requiring a higher safety standard in the public works or by introducing new safety 
programmes or measures in the public works for trial. In this way, the rest of the 
construction industry may be stimulated to improve their safety standards. The 
accident rates of the ETWB have shown a steady decline over the past 10 years.  
 
The ETWB introduced a series of initiatives to monitor construction site safety. For 
example, it was the first Government Body introducing the use of two safety 
initiatives, the Pay-for-Safety Scheme (hereafter abbreviated as PFSS) and the 
Independent Safety Audit Scheme (hereafter abbreviated as ISAS) in 1996 to 
encourage public works contractors to set up efficient safety management systems and 
to enhance the standard of safety performance of construction contractors. It also has 
a “List of Approved Contractors for Public Works”.  
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1) Pay for Safety Scheme 
All construction works under the ETWB’s contract have to implement the “Pay for 
Safety Scheme”. All tenders in the PFSS had to include a separate “Site Safety” 
section in the Bill of Quantities or the Schedule of Rates. The total payment to be 
included for safety was approximately 2% of the estimated contract sum. Pursuant to 
the contractual requirements, construction contractors have to implement a SMS on 
site and be audited by the ISAS to determine the strengths and weaknesses of their 
SMS. The objective of the PFSS is to remove site safety from the realm of 
competitive tendering.  
 
2) Independent Safety Audit Scheme 
For ETWB projects, in addition to the requirements of the SMS, performance in the 
ISAS will also be monitored. If contractors cannot meet the minimum standard (i.e. 
60%) for both parts in two consecutive audits, they will be suspended from tendering 
for all ETWB projects. If the score is less than 70% in Part A or Part B, no payment 
will be obtained from the PFSS.  
 
In 1996, an agreement was made between ETWB and OSHC for the latter to manage 
the ISAS.  
 
3) Construction Site Safety Manual 
A Construction Site Safety Manual was first published in July 1992 by the Airport 
Authority and incorporated in all Airport Core Programme works contracts as a 
contractual requirement. In order to stimulate a further improvement in safety 
performance in 1998 the ETWB made the use of the Manual obligatory on its site. 
The Manual provides detailed procedures for certain items of work. The advantage of 
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such a Manual is that it details the duties that a project manager and his team must 
oversee. Precautions, procedures, required reports and meetings to be scheduled are 
all detailed in the Manual, and this acts as a guide for the project manager in dealing 
the daily management of safety. By noting everything down in a Manual, a degree of 
certainty is given to the procedures that it outlines and so these procedures and 
precautions no longer become optional and the subject of negotiation; they are clearly 
defined and expected (Rowlinson 2003).  
 
One of the major provisions of the Manual is the inclusion of a Safety Plan, which is a 
document setting out details of the contractor’s SMS that he will implement on the 
site to ensure safety and health in the execution of the works. A good Safety Plan 
should set out the contractor’s management policy and commitment, organization and 
detailed arrangements and procedures to achieve the best safety performance. It 
should document all significant safe working procedures and organizational 
arrangements in respect of the specific project situations. A Checklist for Safety Plan 
is included in the Appendix of Chapter 3 of the Manual (which is not to be included in 
contract documents). This Checklist is designed for the checking of Safety Plans 
submitted by contractors under the requirements of the Construction Site Safety 
Manual. It is comprehensive and addresses all of the key issues required of a SMS.  
 
4) Contractors’ Performance Index System 
In July 1997, it was recommended that a contractors’ performance index system 
should be established to provide a ready indication of contractors’ performance 
standard for reference in tender evaluation. Accordingly, the Contractors’ Performance 
Index System was established in 2000.  
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A performance score is assigned to each quarterly report on contractor’s performance. 
A weighted average of the performance scores in all categories of works in the 
immediate past three years will be taken as the contractor’s current performance rating. 
The contractors’ performance index system provides tender examiners and tender 
boards with an indication of the level and the trend of the contractor’s recent 
performance. It should be noticed that safety was given the highest weighting in the 
performance assessment. There is no passing mark in the system. However, if a 
tenderer’s current performance rating falls below 55, or if there is an obvious and 
consistent downward trend, a closer examination of the contractor’s past performance 
should be carried out and full justification must be made before his tender is 
recommended for acceptance. Thus, this system affected a contractor’s ability to win 
projects. The safety element of the assessment is 25% of the total assessment score.  
 
A Score Card is used to standardize the method of calculating the site safety score under 
the Contractors’ Performance Index System. It is a very detailed and thought out scoring 
system. In order to ensure fairness, guidance notes on scoring were also issued and these 
provide a useful and comprehensive guide to safety assessment (Rowlinson 2003).  
 
5) Construction Site Safety Handbook 
Recognizing that front line supervision is crucial in ensuring that contractors comply 
with specified safety standards, the ETWB issued the Construction Site Safety 
Handbook in 2000. The purpose of the handbook is to enable site supervisory staff at 
all levels to understand the essential safety information with regard to the construction 
works that they are likely to encounter in their daily work. It is intended to be a 
comprehensive but simple guide to good safety practice for use by site supervisory 
staff in the works departments. It aimed to set out all of the obligations that a 
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contractor had imposed on it.  
 
6) Site Safety Cycle 
The Site Safety Cycle (hereafter abbreviated as SSC) originates from Japan, is a type 
of management tool that can be used to enable the organization to regulate its daily 
working process, provide a model for management to follow, and implement certain 
elements of the SMS. After implementing it, the Japanese construction industry has 
made remarkable progress in safety and health, and the number of accidents declined 
significantly (OSHC 2002). In view of this, the concepts and elements of SSC 
originated in Japan have been incorporated in the daily site operations of some 
contractors in Hong Kong on a voluntary basis as early as 1998, it was subsequently 
put for trail by the ETWB under the PFSS in six selected contracts since 2000. Since 
the trail has demonstrated that implementation of the SSC activities successfully 
enhanced the communication between site management and working levels on safety 
and health matters, promoted workers’ safety awareness and improved housekeeping 
and site tidiness, all these contributed towards the improvements of safety 
performance and prevention of accidents at construction sites, in 2002, the ETWB 
decided to extend the second stage of implementation of SSC to all capital works 
contracts that are included in the PFSS.  
 
Lam (2003) mentioned that the SSC is a tool which draws all the important safety 
activities, such as inspection, supervision, safety committee meetings, which are in 
fact requirements under public works contracts and the Safety Management 
Regulations, together in a systematic manner. Ozaka (2000) stated that it is a system 
which integrates safety into daily work. SSC includes various activities which can be 
classified into three categories: 1) Daily Cycle 2) Weekly Cycle and 3) Monthly 
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Cycle.  
 
3.6.1.2   The Hong Kong Housing Authority 
The HA was established as a statutory body in April 1973 under the Housing 
Ordinance. Within the Government’s overall housing policy framework, the HA 
determines and implement public housing programmes. Apart from planning and 
building public housing, it manages public rental housing estates, interim housing 
estates, transit centres, flatted factories and ancillary commercial and non-domestic 
facilities such as shopping centres, market stalls and carparks. In addition, it acts as 
the Government’s agent for clearing land, preventing squatting and implementing 
improvements in squatter areas.  
 
As a public body, the HA addresses site safety issues very seriously. It was reported in 
the Environmental, Health and Safety Report published by the HA that: “we are 
committed to adopting planning, design, construction and maintenance methods to 
address environmental, health and safety issues in our projects”.  
 
Policies issues on environmental and safety issues related to building construction are 
handled by the HA’s Building Committee. The HA’s safety policies are as follows:  
 
1. To provide information on safety and health criteria in building HA projects for 
contractors, the public and other key stakeholders;  
2. To make safety and health performance one of the critical considerations in tender 
selection for all new and existing building projects;  
3. To build up safety profile of contractors for continuous assessment of safety 
performance;  
Chapter 3 The Client 
___________________________________________________________________________________ 
 45
4. To monitor contractor safety performance by the independent and in-house 
assessment;  
5. To work through partnership by incorporation of the contractor's input in respect 
of safe construction technology and equipment; and  
6. To promote safety and health issues particularly related to HA projects to enhance 
the safety and health of persons involved. 
 
The HA promotes safety and healthy culture on its construction sites by implementing 
the following incentive schemes and measures:  
 
1) Performance Assessment Scoring System 
The Performance Assessment Scoring System (hereafter abbreviated as PASS) was 
devised in order to implement the policy of rewarding good performers and was 
completely revamped in 2000. It was first introduced in 1991 having previously been 
based on the system implemented by Singapore’s Construction Industry Development 
Board. The PASS comprises eight systems:  
 
1. Output assessment, the aspects are:  
1. (a) structural works assessment;  
1. (b) architectural works (interim) assessment; and 
1. (c) architectural works (final) assessment.  
2. Input assessment, the aspects are:  
2. (a) management input;  
2. (b) safety assessment;  
2. (c) programme and progress assessment; and 
2. (d) other obligations assessment.  
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3. Maintenance period assessment.  
 
It is the safety assessment system that is of relevance to site safety. It should be note 
that failure in this aspect of assessment is not acceptable – a failure in safety is 
regarded as a failure overall – hence the safety assessment in the PASS assists greatly 
in focusing contractors’ attention and has contributed to the continuing reduction in 
accident rates on HA sites (Rowlinson 2003).  
 
2) Pay for Safety Scheme 
The PFSS was introduced to HA’s contraction works in 2000 to set aside a contract 
sum within the contract provision to encourage contractors to achieve good safety 
performance. Failure to meet the relevant safety requirements will result in deduction 
of payment and receiving a poor safety performance rating under the PASS. 
Contractors with poor performance may also face in suspension when tendering. 
 
3) Housing Authority Safety Audit Scheme 
The Housing Authority Safety Audit Scheme (hereafter abbreviated as HASAS), is 
used since 1996. It involves a quarterly independent audit at HA’s construction sites. 
Demolition, site formation and building contracts were audited and assessed against 
comprehensive safety standards under the HASAS, with performance linked to 
payment under the PFSS. 
 
4) Safe Working Cycle 
To encourage a culture of safety and improve safety performance, Safe Working Cycle 
(which is similar to the ETWB’s SCC) became a contractual requirement for all 
capital works projects of HA in October 2003. Contractors are required to implement 
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initiatives for enhancing communication between site management and site workers 
on health and safety issues. 
 
In addition, the HA also has its own list of building contractors. In managing the HA’s 
list, the main principle is that contractors who perform to the required standard will 
have more tendering opportunities than those who do not. This requires the 
establishment of an objective means of assessing performance standards.  
 
Besides, stated in the Environmental, Health and Safety Report, the HA plans to issue 
design guidelines on the practical features of the UK's Construction (Design and 
Management) Regulations. It also arranged self-learning construction site safety 
packages and held safety-training courses in 2004, which were attended by over 560 
of its staff members. The HA has taken up the initiative of the Construction Site 
Safety Manual as well.  
 
3.6.2   Private Clients 
The Hong Kong Construction Association (HKCA 1993) announced in an award 
scheme that only 31 out of a total 335 contractor members had established a safety 
management system in 1992, before the implementation of the Safety Management 
Regulations. Also, SSC was used by some contractors voluntarily but it was only a 
small number. These results reflect the low level of participation in occupational 
health and safety issues and the little effort being put into preventing accidents in the 
private sector. The realm of occupational health and safety mainly relies on 
legislation.  
 
Chapter 3 The Client 
___________________________________________________________________________________ 
 48
The government have tried the very best to bring the safety and health matters under 
control by legislation. However, the accident rate in the private sector is still 
unacceptable. A major problem with regulation is that it may be too specific. Thus, 
the intended minimum requirement eventually becomes a maximum standard. All too 
often, contractors spend extensive amounts of time trying to interpret the standard and 
then trying to figure out a way of not having to comply with the standard. The 
contractor recognizes what must be done, and then cut corners because the bottom 
line cost is the single most important factor in selection of the contractor who will be 
awarded the job (Construction Users Rountable 1982).  
 
Enforcement is always the “stick” behind the “carrot” standard. Rules and regulations 
are ineffective unless they are enforced. The Labour Department has relatively few 
compliance officers. Consequently, safety becomes a business risk, rather than an 
effective way to conduct business, or even an ethical business decision. Under this 
way of thinking, it becomes cheaper to risk an accident and the possibility of a fine 
than to comply with the regulation. Once safety becomes merely a business risk, laws 
and standards become mere suggestions to be followed, if the contractor chooses. 
Moreover, the fine for violating a regulation is so small when compared to the value 
of construction works, hence the probable profit for the project, so that they are 
insignificant in drawing the attention of construction contractors and clients (Lam 
2003). Workers quickly sense whether supervisors expect them to take chance, and 
may even ignore the safety rules that were explained to them when they were hired. 
(Construction Users Rountable 1982).  
 
Furthermore, as monitoring work by the Labour Department was not on a continuous 
basis, occasional prosecutions would not have any impact in initiating a behavioural 
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change among the groups in authority whose incentive to correct their behaviour is 
low in the first place. The enforcement approach of regulating safety matters can 
hardly build a safety culture amongst employers and workers nor bring long-term 
improvements to the safety and health environment in workplaces. 
 
3.7   Client’s Contributions to Construction Safety in Other Countries 
Much of Hong Kong’s safety and health legislation is based on the practice in other 
countries, especially the UK. The client’s contributions to construction safety in the 
UK and the US are briefly introduced below.  
 
3.7.1   The United Kingdom 
The general responsibilities of clients were laid out in the Health and Safety at Work 
Act (1974) in the UK and were further enforced by the requirements of the 
Management of Health and Safety at Work Regulations 1992. This Regulation, which 
came into effect in 1993, required clients to establishment a SMS in their construction 
sites.  
 
With the undesirable accident rates, the construction industry has concluded, “The 
need for changes in attitude does not stop at educating erectors to work more safely. It 
has to go back to the Architect and Engineer who should not only ask themselves if it 
can be built, but can it be built safely.” (Baggs and Cunningham 1988) In the UK, the 
Construction (Design and Management) Regulations 1994 (hereafter abbreviated as 
CDM) put responsibilities on clients, Architects and Engineers to take review of the 
influence of the planned design on the safety of the work, comprising the construction 
workers, maintenance personnel, and the facility occupants (Holt 2001). 
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A client is defined as "any person for whom a project is carried out, whether carried 
out by another person or in-house” in the CDM. Regulations 6, 10, 11 and 12 enclose 
the client’s major responsibilities (Holt 2001). The CDM imposed criminal liability 
onto construction client who neglects construction safety and if it turns out to be an 
accident. For every project, client has a duty for safety. Under the CDM, the client 
must do the following:  
 
- Appoint a Planning Supervisor and a Principal Contractor for each project, being 
satisfied that these “duty holders” are competent and have the resources to 
perform their duties adequately.  
- Not permit the construction work to start to work unless a health and safety plan, 
which complies with the safety regulations, is in place for that project.  
- Provide the Planning Supervisor with information about the state or condition of 
the premises where the work is to be carried out. This is information which is 
relevant, and which the client either has or could get after making reasonable 
inquiries.  
- Verify that any designer or contractor that is appointed directly is competent for 
the task and has allocated sufficient resources to it.  
- Make the health and safety file available for inspection by anyone who may need 
information to comply with legal requirements. The client will sell or pass on the 
file to a future client or a person acquiring the interest in the property of the 
structure to which it refers.  
 
The purpose of the CDM is to create a culture in the construction industry by 
compelling all people participated in the development and construction process to 
think about occupational safety and health issues. Nevertheless, problems related to 
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the implementation of the CDM are addressed, based on findings from practitioners 
(Baxendale and Jones 2000). The degree of client involvement is related to the timing 
of appointments and the assessing of competence for main contractors.  
 
1) Timing of Appointments 
The clients’ ability to comply with the CDM often depends on prior knowledge. For 
example, a one-off client may not be able to judge competence of Planning Supervisor. 
A client of this type is unlikely to have the first contact with a Planning Supervisor. 
They are more likely to appoint the Architects of a project prior to the appointment of 
a Planning Supervisor. Architects are then often asked to devise on and recommend 
the appointment of a Planning Supervisor. The design was often at an advanced stage 
or even completed prior to the appointment of a Planning Supervisor. The task of the 
Planning Supervisor in this instance would be limited to reviewing design changes 
during construction and completing the health and safety file, thus reducing the 
content and impact of the health safety plan.  
 
An informed client who has a history of commissioning projects would be expected to 
have knowledge of their duties under the CDM and appoint Architects and a Planning 
Supervisor at the same time. But found in a case study, informed clients had taken a 
stance of initially passing the Planning Supervisor’s duties on to main contractors. 
This contradicts the intention of the regulations.  
 
2) Competence of Main Contractors 
Planning Supervisors who assess the competence of main contractors via an interview 
are in a minority: the use of questionnaires by clients attempting to determine 
competence is far more commonplace. Many of these questionnaires are distributed 
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by Planning Supervisors already appointed by clients. However often the 
questionnaires are not tailored to match the size and complexity of a particular 
project.  
 
3.7.2   The United State of America 
As early as in the 1980s, in the US, there was a number of efforts have been carried 
out to officially call clients to involve in construction safety performance. One of the 
key efforts is to enlarge safety law resulted after 28 workers died in the disastrous 
collapse of the L’ Ambiance Plaza Building in Bridgeport, Connecticut (Godfrey 
1988). This accident turned out to be the driving force at the back of the US Senate 
Bill 2581 to modify the Occupational Safety and Health Act to “require all 
construction projects to be supervised by… a professional Engineer-Architect 
designated by the owner and registered in the state where the construction is to be 
performed” (ASCE 1988). Notwithstanding, resistance to this bill produced from a 
large portion of the construction industry and eventually turned it to be a failure.  
 
The American Society of Civil Engineers (hereafter abbreviated as ASCE) moved to 
the front position in the movement to engage construction clients in safety after the 
issuance of the ASCE’s Policy Statement 350 on construction safety in 1998. The 
statement summarizes ASCE’s faith that “improving construction site safety requires 
attention and commitment from all parties involved”. The policy states that safety 
should be addressed “for each project on a project specific basis”, and that clients 
should “take an active role in project safety”. The policy gave out different ways that 
clients could actively tackle safety, including the following:  
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- Assigning overall project safety responsibility and authority to a specific 
organization or individual (or specifically retaining that responsibility) that is 
qualified in construction safety principles, rules, and practices appropriate for the 
particular project.  
- Including prior safety performance as a criterion for contractor selection.  
- Designating an individual or organization to monitor safety performance during 
construction.  
- Designating in the contract document those parties responsible for the final 
approval of shop drawings and details.  
 
On the other hand, there are studies conducted to examine the practice of worker 
engagement in the management of construction health and safety. Worker engagement 
has been found to have a positive impact on worker performance, including safety 
(Hare, B. et al 2005). Organizations employing worker engagement tend to 
experience greater productivity, lower absenteeism and turnover, fewer accidents and 
fatalities, and all around better performance (Biggins et al, 1991; Grunberg, 1983; 
Quinlan, 1996; Simard and Marchand, 1995).  
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Chapter 4 
Methodology 
 
From the literature review, it is obvious that while a variety of suggestions exist, there 
was still no reliable indication in the past studies to express how public and private 
clients could effectively help construction site safety performance on their works, and 
how to gauge the relationship between safety performance and the client’s 
involvement in project safety. A comprehensive investigation to appraise the client’s 
influence on construction safety has not been carried out. This resulted the motivation 
for performing this study. There are several areas to be studied, involving (i) the 
emphasis put on safety by clients, (ii) the commitment of clients to construction safety, 
and (iii) the safety management practices of clients.  
 
As past researches and perceptions expressed in the literature review suggested that 
public clients perform better than private clients in term of safety performance, the 
objective of this study is to compare clients’ contributions in safety performance in 
public and private sectors; explore impact of client’s contributions to, and its ways to 
influence on, project safety performance; and propose recommendations for clients in 
ways of improving the overall site safety performance in the Hong Kong construction 
industry.  
 
4.1   Structure of the Research 
A triangulation approach has been taken up in this research, aiming to reach an 
all-round picture of safety performance of public sector’s projects and private sector’s 
projects, the problems met by the parties, and the fundamental grounds for differences 
in their performance.  
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Figure 4.1   Methodology adopted – Triangulation approach 
 
In this research, the triangulation approach is adopted. Triangulation is the use of two 
or more research techniques, including both qualitative and quantitative approaches, 
to investigate the same thing. This can reduce the disadvantages of each individual 
approach whilst benefit from the advantages of the combination – a multi-dimensional 
view of the subject (Fellows and Liu 2003). As a result, the validity and applicability 
of the results and conclusions reached are strengthened. 
 
4.2   Data Collection 
In this research, the study is divided into three main sections for collecting 
information: (i) survey to clients, (ii) survey to contractors, and (iii) interviews with 
construction practitioners. The survey to clients comprises a mailed questionnaire, 
which is sent to both public clients and private clients. The survey to contractors 
includes another different questionnaire, which is sent to contractors who are 
approved to participate in public works. After these two sections, the research is 
continued by interviewing construction practitioners. Further in depth information is 
attained in this interview section than in the previous two survey sections.  
 
4.2.1   Survey to Clients 
This section examines the safety practices of both public clients and private clients, 
Chapter 4 Methodology 
___________________________________________________________________________________ 
 56
and the consequential influences on construction site safety performance at the 
organization level. The aim of this section is to gain information from a client’s 
perspective. The questionnaire is built based on the literature review, as well as the 
input from construction practitioners.  
 
The questionnaire is made up by five parts with a total of seventeen questions as 
shown in Appendix A. With the intention to raise the response rate, only multiple 
choice answers by filling in numbers or ticking boxes are needed for all questions, 
except for the last question, which is about comments and suggestions regarding 
construction safety. This design aims to reduce the time and effort spent by the 
respondents of the questionnaire.  
 
The first part of the questionnaire consists five questions, trying to identify the 
participants and collect contact methods of the respondents, e.g. name of organization, 
contact person, position, email address, telephone number and fax number, so that it is 
made possible to request for an interview at a later stage. The second part of the 
questionnaire contains only one question. This question is to identify whether the 
respondent is a public client or a private client. The third part of the questionnaire also 
includes only one question, which is to investigate the emphasis put on safety by the 
client. The forth part of the questionnaire is made up by three questions. This part 
intends to investigate the commitment of the client to construction safety, e.g. when 
does the client begin to emphasize safety on projects, what attitudes does the client 
hold concerning safety etc. The fifth part contains seven questions. This part seeks to 
investigate the safety management practices of the client, e.g. what level of 
importance does the client place on the past safety performance of contractors when 
selecting contractors.  
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The questionnaire was sent to all public clients (the ETWB and its eight executive 
arms, and the HA), and 40 randomly selected private clients, with stamped return 
envelopes. The envelope of each questionnaire was addressed to “Construction 
Contract Manager”.  
 
4.2.2   Survey to Contractors 
This section looks at the practices of both public clients and private clients from a 
contractor’s point of view. The reason is that even for the same question, opinions of 
contractors may differ from those of clients. As a result, it is considered suitable to 
have another survey to contractors to distinguish subjective distortion of information 
gained from clients. Furthermore, information from contractor’s viewpoints may 
facilitate communication and cooperation between the two parties in the future.  
 
The questionnaire contains five parts with a total of seventeen questions as shown in 
Appendix B. The first part of the questionnaire consists five questions, trying to 
identify the participants and collect contact methods of the respondents so that further 
contact for interview is made possible. The second part of the questionnaire has one 
question. This question is to identify the nature of the contractor, whether it is a main 
contractor, a sub-contractor or a specialized sub-contractor. The third part of the 
questionnaire contains one question, which is to investigate the emphasis put on 
safety by clients. The forth part of the questionnaire comprises three questions. This 
part intends to investigate the commitment of the client to construction safety. The 
fifth part is made up by seven questions. This part seeks to investigate the safety 
management practices of the client. The questions are corresponding with the 
questions in the client questionnaire so that comparison is made possible in the 
analysis.  
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Nowadays, there are approximately 4,000 small local contracting establishments 
carrying out construction duties as defined by the ordinances (Lam 2003). However, 
not all of them are approved to carry out public works. Contractors are required to 
meet the financial, technical and management criteria for admission and retention on 
the approved lists and for the award of both works contracts of the ETWB and HA. As 
a result, these approved contractors become the targets for investigation. These listed 
contractors are representative in reflecting the differences between public and private 
clients.  
 
The questionnaire was sent to 100 contractors. They were drawn from the “List of 
Approved Contractors for Public Works” kept by the ETWB, and the “HA Lists of 
Works Contractors” kept by the HA. Questionnaires with stamped return envelopes 
were sent to them with the title “Construction Contract Manager”.  
 
4.2.3   Interview with Construction Practitioners 
This section intends to gain more detailed information which could not be obtained in 
the previous survey sections. Interviews are employed to acquire qualitative 
information which helps to explore the attitudes, viewpoints and perspectives of 
people as an individual or groups. The interview questions are designed based on the 
results attained from the literature review and the previous two survey sections.  
 
Most of the interviews were conducted with construction practitioners who filled in 
the questionnaire. The contact methods were asked in the questionnaires. The 
respondents were then contacted and requested for an interview, so that they might 
have an opportunity to elaborate their points of view.  
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4.3   Analysis Procedures and Methods 
The main objective of this study is to compare the differences between public and 
private clients on the construction site safety performance of construction projects. 
After gathering the quantitative and qualitative information, they are analysed 
together. The quantitative results (from the surveys in the first and the second sections) 
help in recognizing the debatable topic in the construction industry on clients’ 
involvement in construction safety, while the qualitative data (from the interviews in 
the third section) assists in finding the fundamental reasons, so that meaningful 
suggestions can be given. 
 
In order to find out if there is any direct relationship between the safety performance 
of the clients and the business type of the clients, hypotheses testing is used in this 
dissertation. Student’s t-test is the main tool used in the analysis.  
 
Analysis of the quantitative data obtained from the first section (i.e. survey to clients) 
is based on unpaired Student’s t-test. The analysis attempts to recognize any 
significant difference between public and private clients. Paired Student’s t-test is 
used in the analysis of the quantitative data obtained from the second section (i.e. 
survey to contractors). This analysis tries to recognize any significant difference 
between public and private clients from contractors’ perception. In addition, the 
results generated from the two sections are compared to see if they match.  
 
All statistical tests are applied with a statistical significance equals to 0.05. Results 
having a significant level of 5% and less are assumed to be conclusive: a particular 
result has a probability, or less, of having occurred by chance and the null hypothesis 
can be rejected. 
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4.4   Hypotheses Testing 
Generally, the majority of the existing data supports the proposition that “public 
clients have a better safety performance than private clients”. However, this 
proposition still cannot be generalized to give explanation to all situations. 
Accordingly, in this study, the author would like to test this proposition with three 
hypotheses. If these hypotheses can be justified, this can further support the 
proposition. The three hypotheses are developed accordingly based on the view 
expressed in the literature.  
 
As the general picture shows that the public sector has a better safety performance 
than the private sector, it is straightforward to think that public clients emphasize 
safety more than private clients. Therefore the first hypothesis is to test whether this 
view is true or not.  
Hypothesis 1: Public clients tend to emphasize safety more than private clients.  
 
As from the literature, the prerequisite to have a good construction site safety 
performance is to emphasize safety during the earlier stages of project development, 
and to hold a more proactive attitude. Therefore the second hypothesis is developed.  
Hypothesis 2: Public clients tend to emphasize safety during the earlier stages of 
project development. They have a more proactive attitude concerning 
safety than private clients.  
 
In order to have a better construction site safety performance, the clients must take 
some measurements. As shown in the literature, the most common practices for clients 
to ensure construction site safety performance are to include requirements in contracts 
and select a safe contractor. Accordingly the third hypothesis is developed.  
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Hypothesis 3: Public clients established more safety requirements in the contracts 
than private clients. They take the past safety performance of the 
contractors into consideration. 
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Chapter 5 
Data Analysis and Findings 
 
The views of public clients, private clients, and contractors on clients’ contributions to 
project safety performance are received from the questionnaires and interviews. In 
this chapter, analysis of the questionnaires and interviews is presented.  
 
5.1   Analysis of Quantitative Date 
In this chapter, the analysis of the data obtained from the questionnaire surveys is 
given, with the use of the unpaired Student’s t-test and the paired Student’s t-test. The 
Student’s t-test is chosen owing to the small sample size and the low response rate. By 
using the Student’s t-test, two small sets of quantitative data can be compared.  
 
5.1.1   Survey to Clients 
The population surveyed was the ETWB and its eight executive arms, the HA, and 40 
randomly selected private clients. In the middle of December 2005, questionnaires 
were posted. Thirteen responses were received, in which four responses were come 
from the public sector, while the remaining nine responses were come from the 
private sector. The response rate was 40% for the public sector whereas for the private 
sector, the response rate was 22.5%. The overall response rate was 26%, which was 
lower than expected. The low response rate can be explained by:  
 
1. The title of “Construction Contract Manager” was printed on the envelopes. 
Nevertheless, the suitable individual to complete the questionnaire in different 
organizations may have a different title. The chance of questionnaires reaching the 
wrong staffs and being ignored is possible.  
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2. People may not be patient enough to finish the questionnaire and send them back. 
During the design of the questionnaire, the possibility of the impatience was 
considered. As a result, a large portion of the questions in the questionnaire only 
needs multiple-choice answer. The questionnaire should be able to be finished by 
practitioners familiar with the topic within 5 minutes.  
3. A lot of client organization does not view safety as an important issue. Companies 
with poor safety record may not cooperate. Only companies with acceptable 
performance in safety and consider safety as importance were willing to take part 
in the research.  
4. A lot of client organization regards themselves as customer of construction 
services and products. Their main objective is to make profits from their 
businesses. A lot of client thinks safety is the responsibility of contractors who 
execute the works. As a result, they do not have the knowledge on safety and feel 
uncomfortable to fill in the questionnaire.  
 
Even the amount of data from the questionnaires is restricted, and the views given 
may be prejudiced, they can still provide useful insight and information for the later 
stages of the study. Clients with better safety performances and practices can be found 
out so as to enrich the later interview section of the study. 
 
5.1.2   Survey to Contractors 
The survey size was 100 contractors. In the middle of December 2005, questionnaires 
were sent. Eleven responses were received. The response rate was 11%. Probable 
reasons of the low response rate are similar to the survey to clients.  
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5.1.3   Summary of Findings 
In this part, the questionnaires received from both the client survey and the contractor 
survey are analysed and simple tests are taken to test whether the three hypotheses are 
correct in describing the client’s contributions to project safety performance.  
 
Data from the client survey is treated with the Student’s unpaired t-test; while data 
from the contractor survey is treated with the Student’s paired t-test, both at a 
significant level of 5%. The result of the test is shown in Table 5.1. As the number of 
valid answer in each question is different, the critical value of each question is also 
different.  
 
Question 
Survey 
(client / 
contractor)
Sector Mean
Standard
deviation
t-score
Corresponding 
critical value 
(significant level: 5%) 
Difference 
(significant / 
insignificant) 
Public 1 0 Client 
survey Private 3.63 1.3 
3.93 2.23 Significant 
Public 2.18 1.25 
7 
Contractor
survey Private 3.45 1.37 
3.54 2.23 Significant 
Public 1.75 0.5 Client 
survey Private 2.14 0.69 
0.99 2.26 Insignificant 
Public 3.6 1.35 
8 
Contractor
survey Private 4.2 1.62 
0.854 2.26 Insignificant 
Table 5.1a   Data from questionnaires treated with Student’s t-test 
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Question 
Survey 
(client / 
contractor)
Sector Mean
Standard
deviation
t-score
Corresponding 
critical value 
(significant level: 5%) 
Difference 
(significant / 
insignificant) 
Public 2 0 Client 
survey Private 2 0 
0 2.18 Insignificant 
Public 2.18 0.751 
9 
Contractor
survey Private 2.45 0.522 
0.82 2.23 Insignificant 
Public 1.25 0.5 Client 
survey Private 3.13 0.641 
5.09 2.23 Significant 
Public 1.91 0.701 
11 
Contractor
survey Private 3 1 
3.83 2.23 Significant 
Public 1.75 0.5 Client 
survey Private 2.38 0.744 
1.5 2.23 Insignificant 
Public 1.82 0.982 
14 
Contractor
survey Private 2.36 1.12 
2.63 2.23 Significant 
Public 3.25 0.957 Client 
survey Private 2.5 0.926 
1.31 2.23 Insignificant 
Public 2.73 0.905 
15 
Contractor
survey Private 2.64 0.809 
0.289 2.23 Insignificant 
Table 5.1b   Data from questionnaires treated with Student’s t-test 
 
5.1.3.1   Emphasis Put on Safety: Hypothesis 1 
The first hypothesis is to test whether public sector has a better safety performance 
than the private sector.  
 
Hypothesis 1: Public clients tend to emphasize safety more than private clients.  
 
Questions 7 in the client survey aims to test this hypothesis. It asks the responding 
clients to rank safety among different elements when awarding contracts. The result 
shows that public sector has a significant lower value in the mean, indicating that 
clients from the public sector tend to place a higher priority on safety. Question 7 in 
the contractor survey asked the same question, by requesting contractors to rank the 
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importance of the elements placed by clients from their observation. The result is 
consistent with the clients’ responses. Contractors perceive that clients from public 
sector place a significantly higher priority on safety than clients from private sector. 
Therefore it can be concluded that clients of the public sector place a higher priority 
on safety than clients in the private sector, which means that Hypothesis 1 has proved 
to be valid. 
 
Attitude of clients toward project safety can explain the situation. For example, public 
clients, i.e. the government, have to be held responsible to the public if there are 
accidents. As a result, public clients rank safety higher in their works, and involve 
keenly in safety management of the works.  
 
5.1.3.2   Commitment of Clients to Construction Safety: Hypothesis 2 
The second hypothesis is developed to test commitment of clients to construction 
safety.  
 
Hypothesis 2: Public clients tend to emphasize safety during the earlier stages of 
project development. They have a more proactive attitude concerning 
safety than private clients.  
 
Two questions are used to test this hypothesis. They are question 8 (the earliest time 
client begins to emphasize safety on the projects), and question 9 (the attitude held by 
the client concerning safety).  
 
Comparison is made between clients from the two sectors. For question 8, beginning 
to emphasize safety at an earlier stage (e.g. during the concept and feasibility phase) is 
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given a small number. The later stage to emphasize safety (e.g. after the start of site 
work) is given a larger number. Although a lower mean is attained by the public sector 
in both the client survey and contractor survey, the values are not significantly lower 
in both the two surveys. This indicates that the earliest time clients begin to 
emphasize safety on projects does not vary significantly between public clients and 
private clients. The proposition that public clients start to emphasize safety earlier 
than private clients is not supported.  
 
Question 9 in both surveys deal with the attitude. A more proactive attitude (e.g. 
keeping safety under control) is given a small number. There is no significant 
difference between clients from different sectors in both the two surveys. It is noted 
that all public and private clients chose option two (i.e. safety is the responsibility of 
both the client and the contractor. The two parties should cooperate on safety matters). 
 
It is surprising that no significant differences are found regarding the earliest time 
clients begin to emphasize safety and the attitudes of clients hold concerning safety 
between the pubic and the private sectors. Hypothesis 2 has to be rejected at the 0.05 
significance level.  
 
An explanation to this finding is that it is a usual practice for clients, for both the 
public and private sectors, to appoint consultant(s) regarding design and management 
in the whole construction project, from the concept phase to the construction phase. 
Therefore what really matters is the time the consultant begins to emphasize safety 
but not the client.  
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As to the attitude clients hold concerning safety, the underlying reason may be 
associated with the attitudes contractors hold concerning safety. In question 10 of the 
client survey (refer to Figure 5.1), when counted both sectors together, 89% of the 
responding clients chose option 2 (i.e. they perceive contractors to think that safety is 
the responsibility of both the client and the contractor). Similarly, in question 10 of 
the contractor survey (refer to Figure 5.2), 91% of the responding contractors chose 
option 2 (i.e. the contractors themselves think that safety is the responsibility of both 
the client and the contractor). As clients perceive that contractors are willing to take a 
certain degree of responsibility, they are also willing to cooperate with the contractors 
on safety matters.  
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Figure 5.1   Attitudes of contractors hold concerning safety from the 
Figure 5.1   observation of clients (question 10 of client survey) 
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Figure 5.2   Attitudes of contractors hold concerning safety 
Figure 5.1   (question 10 of contractor survey) 
 
5.1.3.3   Safety Management Practices of Clients: Hypothesis 3 
The third hypothesis is developed to examine safety management practices adopted 
by clients.  
 
Hypothesis 3: Public clients established more safety requirements in the contracts 
than private clients. They take the past safety performance of the 
contractors into consideration. 
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This hypothesis is tested by question 11 and question 13 in the surveys. The result 
form question 11 of client survey shows that the public sector places a significantly 
higher importance on past safety performance in the selection of contractors than the 
private sector. The result from the contractor survey again indicates that there is 
significant difference in the importance placed by the two sectors.  
 
In order to have a better construction site safety performance, the clients must take 
some measurements. The percentages of clients establishing safety requirements in 
contracts other than legislation are studied (refer to Figures 5.3 and 5.4).  
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Figure 5.3   Clients establishing safety requirements other than legislations 
Figure 5.1   (question 13 of client survey) 
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Figure 5.4   Clients establishing safety requirements other than legislations 
Figure 5.4   from the observation of contractors (question 13 of contractor 
Figure 5.4   survey) 
 
Both the client survey and the contractor survey indicate that more public clients 
establish safety requirements than private clients.  
 
As shown in the result, more public clients establish safety requirements in the 
contracts than private clients. More public clients take the past safety performance of 
contractors into consideration than private clients. Thus, Hypothesis 3 has proved to 
be valid.  
 
5.1.3.4   Other Questions 
Apart from the three hypotheses, other questions are asked in the questionnaires in 
order to facilitate the study.  
 
5.1.3.4.1   Funds Provided by Clients for Promotion of Project Safety 
The percentage of public clients providing funds to contractors for the promotion of 
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project safety is compared with the percentage of the private clients. The result is 
shown in Figures 5.5 and 5.6.  
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Figure 5.5   Funds provided by clients for promotion of project safety above 
Figure 5.5   and beyond contract amount (question 12 of client survey) 
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Figure 5.6   Funds provided by clients for promotion of project safety above 
Figure 5.5   and beyond contract amount form the observation of contractors 
Figure 5.5   (question 12 of contractor survey) 
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Both the client survey and the contractor survey show that more public clients are 
willing to provide funds for promotion of project safety than private clients. Attitude 
of the clients towards project safety is one of the reasons. Public clients have to be 
held responsible to the public if there are accidents. Therefore, clients in this sector 
may place a higher priority on safety in their construction projects, and provide more 
funds for the promotion of project safety. It is noted that although a few responding 
private clients said that they provide funds for the promotion of project safety, none of 
the contractors said there is any. This implies that the number of private clients 
providing such a fund is really a small number.  
 
5.1.3.4.2   Effectiveness of Rules and Regulations Imposed by Clients 
Question 14 asks whether the rules and regulations concerning safety imposed by 
clients are effective. The data obtained from the client survey is analyzed by 
conducting the Student’s unpaired t-test. The more effective viewed is coded as a 
small number, and the less effective viewed is assigned a larger number. The result 
shows that the public sector has a lower mean than the private sector, indicating that 
the rules and regulations concerning safety imposed by the public sector are more 
effective. However, the t-score is lower than the corresponding critical value, the 
result has a possibility of having occurred by chance. To verify the result, data 
obtained from the contractor survey is also analysed by conducting the Student’s 
paired t-test. The mean from the public sector is again lower than that of the private 
sector, with a t-score larger than the corresponding critical value this time, meaning 
that the difference is significant and not occurred by chance.  
 
One possible reason of the difference is that public clients, i.e. the government, 
usually have more resources. For example, each works department of the ETWB has 
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its own Safety and Environmental Advisory Unit. They are more capable in inspecting 
whether the rules and regulations are complied with. As a result, contractors are more 
careful when executing their jobs and hence the effectiveness is higher.  
 
Another possible explanation of the higher effectiveness of public clients’ rules and 
regulations may be that, sometimes, inexperienced contractors (and its inexperienced 
staffs) are not able to distinguish between legislation and extra requirements imposed 
by public clients. Contractors may be more willing to cooperate and comply more 
strictly with the extra requirements, as the extra requirements are mistakenly regarded 
as legislation. As a result, these extra requirements imposed by public clients are more 
strictly complied with than those imposed by private clients. The insignificant 
difference between the two sectors in the client survey may indicate that private 
clients are not aware of the instinctive difference and overrate the effectiveness of 
their measures.  
 
Also, contractors are more willing to comply with safety requirements established by 
public clients. Public works constitute a considerable portion of construction projects 
in Hong Kong, especially during recession of construction industry. If public clients 
are not satisfied with a contractor’s performance, the chance of success in getting 
future contracts of that contractor may be affected. This will be a great loss to the 
contractor.  
 
5.1.3.4.3   Degree of Discretion Exercised by Clients 
Safety can be improved by enforcing safety rules and safety procedures. The degree 
of discretion exercised by clients is one of the concerns in the survey. Its execution by 
the two sectors is asked in question 15 of both surveys. The result shows that there is 
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not a significant difference between the sectors.  
 
One explanation is that for both the public and private sectors, the role of safety 
management is taken by registered safety officer. Besides, under the requirement of 
the Safety Management Regulations, there is an independent registered safety auditor 
to evaluate the SMS of a project. These are all professionals and should have received 
adequate training. They should be professionals with professional ethic and conduct, 
and be able to carry out their professional judgement, regardless of whom they are 
working for.  
 
5.1.3.4.4   Preferred Safety Initiatives 
Respondents were requested to rank the preferred safety initiatives in question 16 of 
both the client questionnaire and contractor questionnaire. The means of ranking for 
different safety initiatives are compared (see Table 5.2).  
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Public Clients Private Clients Contractors 
Standard Standard Standard Safety Approaches 
Mean 
Deviation
Mean
Deviation
Mean
Deviation 
Client emphasizes safety in 
design. 
3 1.73 3.5 1.52 2.73 1.42 
Client selects safe contractors to 
carry out the work. 
2.33 1.15 2 1.26 2.36 1.63 
Client participates in and 
monitors safety during the whole 
life of a construction project. 
1.33 0.577 3.5 1.38 3.09 0.831 
Client develops an effective 
safety recognition and reward 
program. 
4.33 0.577 2.67 1.37 3.36 1.36 
Client dedicates funds to support 
the contractor’s efforts in safety. 
4 1 3.33 1.51 2.82 1.83 
Table 5.2   Means of ranking for different safety initiatives (question 16 of both 
Table 5.2   surveys) 
In this table, a lower mean means a higher priority.  
 
Priorities placed by public clients differ from those placed by private clients. 
Beginning with the top priority, public clients rank the initiatives as follows:  
 
1. Client participates in and monitors safety during the whole life of a construction 
project. 
2. Client selects safe contractors to carry out the work. 
3. Client emphasizes safety in design. 
4. Client dedicates funds to support the contractor’s efforts in safety. 
5. Client develops an effective safety recognition and reward program. 
 
Beginning with the top priority, private clients rank the initiatives as follows:  
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1. Client selects safe contractors to carry out the work. 
2. Client develops an effective safety recognition and reward program. 
3. Client dedicates funds to support the contractor’s efforts in safety. 
4/5. Client emphasizes safety in design. 
4/5. Client participates in and monitors safety during the whole life of a construction 
project. 
 
Beginning with the top priority, public clients rank the initiatives as follows:  
 
1. Client selects safe contractors to carry out the work. 
2. Client emphasizes safety in design. 
3. Client dedicates funds to support the contractor’s efforts in safety. 
4. Client participates in and monitors safety during the whole life of a construction 
project. 
5. Client develops an effective safety recognition and reward program. 
 
1) Participation and Monitoring from Clients 
It is found that for public clients, actively participating in and monitoring safety is the 
safety initiative placed with the top priority, whereas the private clients indicated it as 
one of the two least favoured safety initiatives. One of the reasons is that more 
resources are available to public clients to participate in safety issues. The 
government can be viewed as the largest single construction client in Hong Kong. 
Every year the government carries out a considerable portion of works and owns 
plenty of resources. What’s more is that the government is accountable to the public. 
Therefore, the government must actively participate in and monitor construction 
projects so as to ensure that its works are carried safely.   
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On the other hand, a few major developers dominate the private real estate market. 
These developers are capable of supplying 70% of total new private stocks (Consumer 
Council 1996). Apart from these few developers, most of the other developers in 
Hong Kong are small to medium size companies. The number of projects carried out 
by these developers is rather limited. In the business sense, it is not sensible for them 
to keep personnel within its own organization to carry out safety works. Therefore, 
clients from private sector seldom actively participate in and monitor safety during a 
construction project. Private sector placed a low priority on this safety initiative.  
 
A low priority was also given by contractors on this issue. This is possibly because 
contractors do not want any interruption or disturbance from clients and want to 
complete the works as quickly as possible, so as to get the payment.  
 
2) Selection of Safe Contractors 
Another point to notice is that for clients form both sectors and contractors placed a 
high priority on the selection of safe contractors. It can be concluded that all of them 
considered this as an effective safety management tool.  
 
3) Dedication of Funds by Clients 
Public clients ranked a low priority for dedication of funds. This is because project 
funds of government projects come from money of taxpayers. These governmental 
units have to use the money very prudently. Therefore they are not willing to spend 
extra money on safety as they view that there are already many different measures 
such as the PFSS to reward contractors. Consequently, dedicating funds was ranked 
low, and developing safety recognition and reward program either.  
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However, it is surprising that the private sector did not rank this initiative as low as 
the public sector. A possible explanation is that private clients recognize that accident 
can damage the reputation of the company. Therefore, although they may not have 
in-house personnel to monitor safety of a project, they are willing to provide funds to 
make sure that their project can run smoothly.  
 
It is also surprising that contractors did not place the highest priority on this initiative. 
Instead, selecting safe contractors and client emphasizes safety in design get higher 
priority. A possible explanation is that instinctively contractors do not care much on 
safety. They prefer clients to select a safe contractor to carry out the work, or to 
provide a safety design, rather than to provide funds which will not go into their 
pockets ultimately.  
 
5.2   Analysis of Qualitative Data 
The results from the client survey and the contractor survey are possibly prejudiced. 
They cannot represent the concerned organizations. Therefore, qualitative method has 
to be adopted. Views and comments from construction practitioners was gathered 
through conducting interviews, so as to find out the differences between public and 
private clients concerning project safety performance, the impact of clients on project 
safety performance, and the ways clients can do to improve project safety 
performance.  
 
Eight interviews were conducted. Each of them lasted about one hour. Among the 
interviewees, three were representatives from clients, three were representatives from 
contractors, one was an independent safety auditor, and one was a safety engineer 
from consultant. 
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A summary of the findings from the interviews is given below:  
 
5.2.1   Misleading Statistics by Direct Comparison 
By directly comparing the accident rates of public construction projects to private 
construction projects, the public sector seems to have a better performance than the 
private sector. However, even though the units of comparison are the same, i.e. per 
1000 worker, the statistics are still not directly comparable. The reason is that a large 
portion of works of public construction projects is civil in nature, while nearly 100% 
of private construction projects are building work. And the nature of civil work is very 
different from that of building work. For building works, there are a lot of work at 
height and these are much more complex works. They are more dangerous than many 
other trades of works. Looking at the accident numbers in 2003 and 2004, 
respectively 11% and 12% of the reported accidents were caused by fall of person 
from height (refer to Figures 5.7 and 5.8). For fatality, fall of person from height was 
also the largest contributor. 27% and 41% of the reported fatalities were caused by fall 
of person from height in 2003 and 2004 respectively (refer to Figures 5.9 and 5.10).  
 
Even for building works, there are still differences between public works and private 
works. The tallest building built by the public sector is the May House, which is a 
205.4m 47-storey office building. But for the private sector, the tallest building is the 
International Finance Centre located in Central, which is 415.8m tall with 88 storeys. 
The constructing International Commence Centre is even taller, which is 474m tall 
with 102 storeys, which is more than a double of the May House. For residential 
blocks, the maximum number of storeys for housing blocks built by the HA is 40, 
while the number of storeys is much greater for those built by private developers. In 
2004, there were two 75 storeys residential blocks completed in the West Kowloon 
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District. Other building works constructed by the public sector are also mostly 
low-rise, such as schools and hospitals. It can be expected that as the height increases, 
the complexity of the work also increases, and hence leading to a higher possibility of 
accidents. As there are more work at height in private construction projects than 
public construction projects, as well as a higher complexity, the accident rates are not 
directly comparable. 
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Figure 5.7   Accident in construction industry in 2003 
Source: Occupational Safety and Health Statistics 2004 
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Figure 5.8   Accident in construction industry in 2004 
Source: Occupational Safety and Health Statistics 2004 
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Figure 5.9   Fatality in construction industry in 2003 
Source: Occupational Safety and Health Statistics 2004 
 
5%
41%
14%
5%
5%
14%
5%
14% Trapped in or between objects
Fall of person from height
Striking against or struck by moving
object
Contact with electricity or electric
discharge
Trapped by collapsing or overturning
object
Struck by falling object
Struck by moving vehicle
Others
 
Figure 5.10   Fatality in construction industry in 2004 
Source: Occupational Safety and Health Statistics 2004 
 
Chapter 5 Data Analysis and Findings 
___________________________________________________________________________________ 
 84
5.2.2   Report of Accidents 
There is another problem exists in the statistics. Under the current legislation, when 
an accident results in the death of a person, or serious bodily injury to a person, or 
incapacity for work of three consecutive days of a person, a report of the accident 
should be made. This procedure is strictly followed in public construction site. 
However, for private construction site, accidents happened may not be reported. 
On-site staffs and workers realized that there would be a lot of additional 
administrative work resulted from the reporting and hence they may choose not to 
report accidents happened. This implies that the safety performance of the private 
sector may be even worse.  
 
5.2.3   Different Types of Contract 
The most commonly adopted type of contract in the private sector is lump sum 
contract. In lump sum contracts, the contract sum agreed upon is fixed. Adjustments 
may only be allowed for variations ordered by the Architect, and fluctuation in the 
cost of labour and materials due to inflation during the contract period. Contractors 
will not be paid more if they construct more safely. There are no incentives for them 
to consider safety issue.  
 
But for the public sector, besides lump sum contracts, re-measurement contracts are 
also one of the commonly adopted arrangements. In re-measurement contracts, the 
contract sum is ascertained by measurement and valuation in relation to bills of 
approximate quantities or schedule of prices included in the contract. Under this 
contractual arrangement, contractors execute the works first. The works are then 
measured and priced. Works that are carried out by contractors for safety reasons are 
paid. Even safety works that are not included in the contract are usually paid by public 
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clients, if the works are considered as reasonable. This contractual arrangement 
provides incentives for contractors to construct safely and take more safety measures. 
One interviewee from the contractor side said that some contractors are eager to take 
more safety works than required as they can get profit from these types of works.  
 
5.2.4   The Building Ordinance (Cap 123) 
The Building Ordinance (hereafter abbreviated as BO) provides the legislation for 
Hong Kong’s building control system. It requires new building development in the 
private sector complies with the minimum standards of health and safety. Approval 
has to be obtained from the Building Authority (hereafter abbreviated as BA) before 
the commencement of any building works. The approval takes two stages. The first 
stage is the approval of development drawings and associated designs and the second 
stage is consent to commence work on site. However, government buildings and HA 
buildings are exempted.  
 
Private clients generally regard this policy as unfair. As the largest single developer in 
Hong Kong, the government should not be exempted from the ordinance, which 
imposes many development limitations on private sector. Apart from this argument in 
development potential, public sector also ‘gains’ from the exemption by not requiring 
to comply with the BO in regard to safety matters. As the design and construction of 
buildings become more and more complex, it is necessary to exercise closer 
supervision during construction. Section 17 of the BO explicitly empowers the BA to 
require ‘qualified supervision’ of certain building works when giving his approval of 
plans or consent to the commencement of the works. Private clients opined that these 
requirements are very strict and it will not be possible for them to commence work on 
site if there is any design fault in the design which will lead to accidents. The BO does 
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contribute in term of safety but only for private projects. From the legal point of view, 
there is severer legislation supervising safety of construction projects on the private 
sector than on the public sector. Concerning this, the BO should also cover public 
construction projects.  
 
In addition, as the manpower of the Labour Department is limited, inspection made by 
the department is also very limited too. Concerning this, the Buildings Department 
can take a more active role.  
 
5.2.5   Pay for Safety and Environment Scheme 
With the increasing concern on environmental protection on construction sites, 
starting from 1 July 2003, the PFSS was changed to Pay for Safety and Environment 
Scheme (PFSES) in all new ETWB contracts. It aims to integrate health, safety and 
environmental protection into one portfolio on construction sites, with a view to 
increasing the effectiveness and efficiency in the communication, promotion and 
monitoring of contractors’ environmental performance on construction sites. 
Approximately half of the sum under the old system is dedicated to environmental 
measures.  
 
Contractors agreed that environment is related to safety in a certain extent. But if the 
government wants to make emphasis on environmental issues, it should not cut funds 
from safety. It is very expensive to construct environmentally. 2% of contract sum is 
definitely not enough to carry out environmental protection measures. Therefore in 
most of the circumstances, contractors only choose to take some of the safety 
measures. They commented that extra sum should be provided for enforcing 
environmental protection measures. There should be an extra item to be provided in 
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the contract. 
 
Nevertheless, contractors admitted that the PFSS is an effective incentive for them to 
construct safely and they agreed its employment by the private sector. Some of the 
contractors even supported the scheme to be implemented compulsorily. However one 
client expressed that under the recession of the construction industry, contractors are 
usually able to get about 80% of the sum, therefore in most of the cases, contractors 
have already included the payment into their budget. As a result, the scheme becomes 
no difference to items in the preliminaries. As long as contractors execute the duties 
under that item, payment will be made by clients. The original intent of the scheme 
does not exist anymore.  
 
5.2.6   Rising Awareness of Construction Safety by Private Sector 
The importance of safety is rising among private developers, one important reason is 
the realization of impact of accidents on selling of units. As a result, more private 
clients are willing to take safety initiatives voluntarily.  
 
1) Hong Kong Safety Partnering Programme 
On 20 June 2005, the Real Estate Developers Association (which represents most of 
the private developers in Hong Kong) and the Hong Kong Construction Association 
launched a programme called ‘Hong Kong Safety Partnering Programme’. Under the 
Partnering Programme, the PFSS is going to be implemented in the private sector. 
This is a major initiative to improve construction site safety and promote board 
awareness of the importance of better safety standards throughout the construction 
industry. From the responses of contractors, PFSS is one of the main contributors to 
the better safety performance in the public sector. As the PFSS is going to be 
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implemented in the private sector, it is hoped that it can improve safety performance 
in the private sector.  
 
2) Self-referenced Contractor List 
Besides the industry-level event, some socially responsible clients also have their own 
measures to ensure construction safety. For example, one of the interviewed clients 
maintains its own contractor list. The contractors on the list are classified into four 
different categories, according to their past safety performance and their construction 
portfolio, such as the complexity of their past construction. When selecting 
contractors in the pre-qualification stage, the complexity of the proposing new job 
will be matched with the portfolio of contractors on the list.  
 
3) Deduction of Payments 
Clients can include provisions in the contact so that they can deduct payment if 
misconducts of workers are found. This can ensure that contractors will select skilful 
workers. The deducted money will go to a safety fund. The fund is used in safety 
promotion, such as organizing safety fun day.  
 
4) Inputs from Contractors 
Some clients invite contractors to advise on the most safety way to execute the job. 
However, the interviewee also expressed that although it was agreed that allowing 
contractors to involve earlier in the design stage could help Architect in coming up a 
design which can be constructed safely, private clients seldom do so. The reason is 
that if contractors are able to give inputs too early, contractors may provide design 
which they have an advantage in competing with other contractors during tendering, 
or design which only they have the ability to construct. The client regarded this as not 
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desirable as this may result in higher bids.  
 
After consultation of construction methods among contractors, the construction 
method will be fixed in the contract. Contractors have no choice in the construction 
method. They have to follow the safely-designed construction methods so that the 
works will be constructed safely.  
 
5) Provision of Safety Personnel and Active Participation in Worker Training 
The client can also provides competent person such as their own safety officer to look 
after safety aspect of contractors. Alternatively, the client may provide training to 
senior staffs of contractors so that they can understand the safety requirements of the 
projects, be competent to manage people on site, be capable to run the project safely, 
and can ensure safety of its works.  
 
Client may also provide training such as safety toolbox talk to workers in addition to 
those provided by contractors. This is to ensure the quality of training and hence the 
quality of workers.  
 
6) Others Safety Initiatives 
Private clients can also require contractors to submit monthly safety report in order to 
demonstrate how the contractors construct safely, tell the client what has happened 
concerning safety on site, and how it happened. The client can also benchmark the 
performance of contractors to a fixed target. Besides, financial reward can be 
provided to satisfactory contractors. If there is no accident, bonus can be awarded.  
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Aside from the legislative requirements, the client does a great effort to bring safety to 
their projects. But the interviewee also admitted that these practices are rare among 
private developers.  
 
5.2.7   More Safety Elements in Contract and Enforcement of Contract 
In general, contractors viewed that all safety requirements should be noted down in 
the contract. They admitted that construction is a business and contracting companies 
are very realistic. In most of the circumstances, all they do is to follow the contract 
requirements in addition to legislation requirements. Therefore, if clients want them to 
perform better in term of safety, then these additional requirements should be added 
into contract. They commented that it would be unfair to require them to do more than 
what the contract requires, as they submit tenders according to the requirements of 
contract.  
 
Also, clients should enforce the provisions of contracts. This is regarded as the most 
effective way. As contractors have signed the contract, they have no choice but to 
follow the contractual requirements. To a contractor, a client is a huge consumer of its 
products. If the client is not satisfied with the work, the contractor may be excluded in 
future contracts and results in a great loss.  
 
5.2.8   More Time Should be Allowed 
Contractors viewed that schedules of private projects are usually too tight, especially 
when compared with public projects. When being asked as if there is any preference 
between public sector’s projects and private sector’s projects, regardless of the 
pecuniary issue, most contractors answered that they would choose public works, as 
there is more time for them to execute the work. They expressed that schedule of most 
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private works are unreasonably tight. Contractors have no time to implement safety 
measures even if they want to do so. Implementing safety may hinder the schedule 
which is not allowed. The schedule of private works should be adjusted reasonably so 
that the implementation of safety measures can be made possible.  
 
5.2.9   Increased Workload of Safety Officers and Safety Supervisors 
Under section 14 of the FIUO, main contractors have to hire a safety officer where the 
total number of persons employed in the construction site is 100 or more, and a safety 
supervisor where the total number of persons employed in the construction site is 20 
or more. However, nowadays, there are more and more requirements and the natures 
of jobs are getting more and more complex. Some practitioners said that safety 
officers and safety supervisors have too many things to do and are overloaded, 
especially when they are engaged in public sector’s works running SSC. The number 
of safety officer and safety supervisor should be increased accordingly to the number 
of people on site, but not just an ad hoc number as in the current legislation.  
 
5.2.10   Role of Architects 
Most clients agreed that design has an impact on safety. But when they were asked 
whether they consider safety while choosing Architects, all of them responded they 
don’t. Clients think that safety is not the main role of Architect. When regarding 
safety, Architect only acts as a contract administrator. If clients do not specify 
requirements in contract, there’s only a little Architect can do. It is difficult for 
Architect to draw a scheme and ask contractors and subcontractors to follow.  
 
However, although Architect does not play an important role in safety regarding 
contract administration, it should be ensured that Architect is not overloaded. In the 
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HA’s short piling case, it was revealed that the HA’s Architect has to follow several 
projects at the same time. The workload was so high that the Architect did not have 
sufficient time to supervise each project in detail. If workload was lessened, the 
Architect should have discovered the case earlier.  
 
5.2.11   Comments on the Construction (Design and Management) Regulations 
In 2000, the Construction Industry Review Committee submitted a report to the Chief 
Executive with 109 improvement proposals covering various aspects. In line with the 
spirit of the UK’s CDM, the committee recommended that the government should 
review the need for introducing similar legislation in five years time. But in the 
progress report issued in 2004, i.e. four years later after the issuance of the report, it 
was mentioned that the government was still gathering relevant overseas experience. 
And now, six years has passed, the CDM is still in the stage of consultation. Most of 
the construction practitioners still never hear CDM.  
 
The content of the CDM and problems related to its implementation were briefed to 
the interviewees. Different parties held different views on the CDM implementation:  
 
One client’s representative considered the appointment of a planning supervisor as 
superfluous. If the planning supervisor possesses the knowledge of both design and 
safety, then the client would employ that person on the first hand, instead of creating 
one more position. Another client’s representative expressed that it will be difficult for 
the planning supervisor to review whether the design is safe or not. If design has to be 
reviewed by a third person, then there will be many constraints in the design which is 
not desirable. Also, the responsibilities between Architects and planning supervisors 
will be unclear.  
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But from the contractor’s point of view, they generally thought that Architects do not 
concern much safety in the designs, such as maintenance (such as the Hong Kong 
Convention and Exhibition Centre) and the buildability. This leads to higher chance of 
accidents. If it is a design and build contract, then contractors can strike a balance 
between design and safety themselves. But for traditional contracts, it doesn’t make 
sense to require contractors to bear the responsibilities, as it is not their design. 
Therefore they favoured the appointment of a planning supervisor.  
 
A report (Rigby 2003) published in 2003 found that a significant portion of the 
Architect sector in the UK is not fulfilling its responsibilities under the CDM. Many 
Architects lack adequate training or even basic information about their role, and some 
refuse to accept that they actually have a duty placed upon them by the Regulations. 
The majority of Architects are not paying sufficient attention to the detail of 
buildability or maintenance, and too readily fall back on the main contractor to deal 
with its issues which clearly fall within their scope as Architects under CDM. 
Regarding this point, contractors commented that every new initiative needs time so 
that it can be consolidated. No matter what safety initiatives are implemented, people 
have to be educated. They commented that there should not be any excuses for 
Architects. Contractors believed that people should be educated so as to implement 
the CDM. Also, They believed that the CDM will ultimately drive Architects to learn 
about it and the existence of a planning supervisor can ensure Architects’ designs can 
be constructed safely.  
 
As mentioned in the literature, it is very often for a one-off client to appoint the 
planning supervisor based on recommendation of Architects. Considering the problem 
of conflicts between the Architect and the planning supervisor, contractors viewed 
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that it is not a big problem. Similarly for the current situation in Hong Kong, 
contractors can choose one from the three auditors nominated. The rationale is the 
same in the case of appointing planning supervisor. As long as there is no conflict of 
interests for the planning supervisor, it is not a big problem, so as the safety auditor. 
 
5.2.12   Education towards Safety 
All interviewees mentioned the importance of education without asking by the 
interviewer. Without education, all measures are meaningless.  
 
Most construction accidents are caused by human errors. Therefore workers education 
is very important. Workers should know their rights and responsibilities to protect 
their own life and to work safely. However, this is a matter of culture and changing 
the culture is a very slow process. In addition, safety knowledge of Architects should 
be enhanced too.  
 
Besides education on safety skills, people’s attitudes should also be educated. For 
example, in the short piling case of the HA’s project, the contract provision was very 
comprehensive indeed. However, there were too many people playing fraud. Even 
though the contractor made use of ‘magic tape’, there should be many records, such as 
invoices of concrete, so that the cheating could be discovered. Nevertheless, there 
were too many people involved in this case including site clerks and resident 
engineers, thus making the discovery nearly impossible.  
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Chapter 6 
Discussion 
 
This research is focused on comparing the differences between public clients and 
private clients, and identifying the influence of clients on safety performance of 
construction projects. In this chapter, discussion in client’s involvement in safety, 
selection of contractor, safety management practice in projects, and contractual 
arrangement on safety are given.  
 
6.1   Client’s Involvement in Safety 
From Hypothesis 1, which is proved to be correct, public clients tend to emphasize 
safety more than private clients. It shows that involvement of public clients is greater 
than that of private clients.  
 
1) Reasons and Impact of Stronger Emphasis on Safety 
The result shows that public clients emphasize safety more than private clients. A 
possible reason is that public clients have to bear certain accountability to the general 
public. Therefore they take severer safety requirements. Interviewees agreed that the 
emphasis made by public clients could influence contractors’ attitudes in project 
performance safety. These give reasons to the better safety performance in public 
sector projects.  
 
2) Degree of Involvement by Client 
Clients have the ability to affect project safety performance. The extent of a client’s 
involvement depends on the costs, the benefits and the risks born by the particular 
client. Legally, as well as morally, clients have to ensure a reasonably practicable 
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safety environment to workers. In section 6A(1) of the FIUO, it is stated that “it shall 
be the duty of every proprietor of an industrial undertaking to ensure, so far as is 
reasonably practicable, the health and safety at work of all persons employed by him 
at the industrial undertaking.”  
 
This requirement must be complied. A client can adjust its extent of involvement, in 
regard to different circumstances. The motivations for higher level of involvement 
include adherence to schedule, diminished damage to reputation, enhanced efficiency, 
higher quality, lower cost, and minimum interference with the client’s workers and 
facilities. 
 
On the other hand, if client’s involvement is not exercised skilfully, it can affect the 
efficiency of contractor. This may create hostility between the client and the 
contractor. Therefore the management has to think thoroughly before making a 
decision concerning the suitable level of involvement.  
 
The effectiveness of the involvement depends on the communication between the 
client and the contractor. Client’s expectations on safety have to be communicated to 
all people engaged in the project. If clients can achieve a balance in term of its degree 
of involvement, project safety performance can be improved. Interviewees from 
contractor side agreed that clients should involve in the process to a certain extent. 
They thought that involvement from clients could decrease the number of accidents in 
construction site and also lower the cost of accidents.  
 
It should be noticed that if there is client’s involvement, the involvement must be 
constant and comprehensive. It is rejected in Hypothesis 2 that public clients have a 
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more proactive attitude concerning safety and emphasize safety during an earlier stage 
of project development than private clients. Although the two sectors do not differ 
significantly in terms of attitude and time making emphasis, it is still meaningful to 
notice that solely taking some proactive safety practices cannot assure good safety 
performance. Client’s involvement should start during an earlier stage of project 
development until the end of the construction, and even extend to the occupation and 
later maintenance of the structure.  
 
3) Role of Client in Construction Safety 
From the interviews, most of the interviewees thought that clients could help to 
enhance project safety performance. However, they also expressed that there is a lot 
of constraint. It is concluded that the functions of clients in project safety performance 
is to supervise and ease implementation of safety programmes in term of 
management.  
 
In project safety management, clients may not always act as the leader. But the safety 
performance of contractors can be positively influenced by client’s attitudes and 
degree of involvement. Attempts should be made by clients to express its emphasis on 
safety to contractors. Possible ways include reviewing safety issues at the start of each 
meeting, and providing firm and physical support of the on sites safety measures 
taken by contractors. The implementation of CDM in Hong Kong can also help to 
convey client’s emphasis on safety in the design. The problems arise in the UK can be 
solved through educating Architects on safety issues.  
 
6.2   Selection of the Contractor 
One of the most important ways for clients to attain a better project safety 
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performance concluded in the last chapter is through selecting a safe contractor. It is 
also found that public clients emphasize the importance of selecting safe contractors 
more than private clients. 
 
1) Current Approaches to Evaluate Safety Performance of Contractor 
When awarding contracts, past safety record is regarded as one of the main 
preconditions. It is a significant factor for public clients when selecting contractors. 
Mechanisms include maintaining its own list of building contractors which is done by 
both the ETWB and the HA. Only contractors on the list have the opportunity to 
tender on projects. Another means is to consider the past safety performance of 
contractors, such as mechanism likes the PASS of the HA. 
 
However, private clients may have an advantage in selecting safe contractors. In most 
of the circumstances, public works have to be awarded through competitive bidding. 
Even under the Contractor’s Performance Index System of the ETWB, safety element 
only counts 25% of the total assessment score. As long as contractors are able to get 
higher marks in other elements, its tender may still be accepted. There are more 
constraints in public projects when awarding contracts to contractors. On the other 
hand, private clients are more flexible in considering other factors, such as safety, 
when selecting contractors. They can choose not to award to the lowest bidder.  
 
2) Other Approaches to Evaluate Safety Performance of Contractor 
When being asked how they appraise the past safety records of contractors, the most 
general answer given by interviewees is to study the accident history of the 
contractors. Nevertheless, clients should attempt to appraise the safety performance of 
contractors more comprehensively by looking at more criteria. Other feasible criteria 
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include experience of contractors’ safety staff and contractors’ safety programmes. 
Conducting interviews and making site visits to contractors’ current projects can also 
help the review. Further, to make sure that contractors have the ability to execute 
works safely, a detail study of the commitment of contractors should be taken.  
 
A questionnaire (refer to Appendix C) for the use of clients in obtaining safety 
information from prospective contractors was developed by Standard University (The 
Construction Users Rountable 1982). It aims to give clients a way to assess safety as 
they judge contractors’ ability during selection. Clients can consider to make some 
modifications to the questionnaire to suit their own needs and the current practice of 
the construction industry in Hong Kong.  
 
6.3   Safety Management Practice in Projects 
Different safety management practices are adopted by clients from the two sectors. 
These different practices lead to different safety performance.  
 
1) Level of Safety Management Practice 
The safety management practices adopted by public clients and private clients can be 
identified as of two different levels. Private clients adopt a low level of safety 
management. They focus on the level of unsafe behaviour and physical hazards in the 
Domino Accident Causation Model (refer to Figure 2.5). Efforts on construction 
safety are almost wholly relied on selecting a safe contractor. Nearly all the 
responsibilities concerning safety are passed to shoulders of contractors, which in turn 
almost solely rely on their safety officers and safety supervisors.  
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Public clients adopt a higher level of safety management. They focus on the level of 
personal failings or mistakes in the Domino Accident Causation Model. Efforts on 
construction safety include, for example, safety recognition program, additional safety 
requirements, and specifying certain procedures.  
 
Clients from both sectors do not adopt the highest level of safety management 
practice in the Domino Accident Causation Model, i.e. social environment and 
heredity. To reach this highest level, clients have to make some efforts to change the 
safety culture and the behaviour of the industry. This may be very difficult for a single 
client to do so. Safety culture can be developed only through excellent cooperation of 
clients and contractors, based on the values shared on safety. Nonetheless, although it 
is not easy for a single client to change the situation, clients can join together to 
contribute at the industry level. Clients in the private sector have joined together to 
form the Real Estate Developers Association, which aims to represent voices of 
private developers. The association can carry out some programmes to change the 
behaviour of the industry. Programmes like the recent ‘Hong Kong Safety Partnering 
Programme’ is desirable. But instead of promoting safety at the low level, the 
association can consider to launch programmes of higher level to transform the safety 
culture of the industry.  
 
2) Increasing Safety Awareness 
It can be observed that safety awareness is rising among private clients. They are 
more willing to try different safety management methods such as the PFSS and SSC. 
The resulted effectiveness can be observed in the decreasing accident rate in the 
private sector. Costs and legal implication are the main incentives for private clients. 
A lot of client discovers that safety is an important part of their project programme 
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due to the high risks in construction. In the mean time, raising social responsibility 
and goodwill are also explanations of the increasing participation of clients in safety 
management.  
 
3) Client’s Own Safety Personnel 
In the current practice, contractors have to hire safety supervisor if the total number of 
persons employed in a construction site is 20 or more, and safety officer if the number 
exceed 100. It is advantageous for contractors’ own personnel to look at site safety 
performance, since they should be more familiar with the site conditions and the 
contractors’ safety programme. However, there may be conflict of interests for 
contractors to review safety of its own works. Therefore, in addition to safety 
supervisor and safety officer, clients should have their own safety representatives. For 
example, each works department of the ETWB has a Safety Advisory Unit which 
comprises a team of people looking after safety. Client’s safety representatives should 
be able to convey the client’s concerns and help to harmonize contractor’s works on 
safety management. Clients cannot only rely on information provided by contractors. 
The representatives should make site visit on their own and convey the client’s 
support of the contractor’s safety endeavours. The project should be able to attain a 
better project safety performance when the safety representatives take more 
obligations. Duties of the safety representatives can include:  
 
1. Implementing safety requirements 
2. Supervising pre-task examination programmes 
3. Taking part in safety incentive programmes 
4. Taking part in safety and toolbox meetings 
5. Checking project safety performance on site 
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Moreover, no matter the safety personnel are employed by the client or the contractor, 
they should hold certain degree of personal accountability. Their safety obligations 
should be established clearly.  
 
4) Other Safety Management Practices 
Different views and comments on other safety management practices were also 
expressed by interviewees.  
 
a. Keeping Accident Records 
Clients should take part in the examination of site accidents to a certain extent and 
keep the accident records. Also, appraising the safety performance of contractor can 
help in selecting safe contractors in future upcoming projects. This can assist the 
client in identifying weaknesses in the existing safety programmes being run by 
contractor.  
 
b. Safety Recognition Programme 
Some clients criticized that the low level of worker skill is a big problem. Regarding 
this, in addition to safety incentive programmes target on contractors such as the 
PFSS, safety recognition programmes target on workers should also be employed. 
Awards such as monetary award should be awarded to praise workers with better 
safety performances. Programmes should be planned carefully so that workers are 
encouraged to work safely but not attempting to seal the accidents to obtain the 
reward. Workers should be awarded in relation to their individual safety performances, 
as well as their crew performances, so that workers will take more care of their 
co-workers and also maintaining a high spirit among the workers themselves.  
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Currently, there are programmes like the Construction Industry Safety Awards 
Scheme (organized by the Labour Department), and the Construction Safety 
Promotional Campaign (organized by the OSHC). However, these are all industry 
level or project level programmes organized by industry related organization or 
related association. There should be some programmes organized by clients at an 
individual level. The effect of such a programme should not be underrated. 
 
c. Worker Education 
A further measure is to dedicate in safety training. If trainings are to be conducted by 
contractors, clients should set up some minimum standards. Clients’ safety 
representatives can take part in these training courses. They can support the training 
of workers through providing funds and staffs. By requesting tests to be taken, the 
effectiveness of these workers training can be evaluated. Project safety performance 
can be enhanced if there are ways to test the quality of the training.  
 
Nevertheless, although skills of workers can influence project safety, it is shown that 
public sector projects perform better in term of safety than private projects. 
Interviewees from contractor side also agreed on this issue. It should be noticed that 
with a low level of worker skill, public clients are still able to attain a lower accident 
rate, by running various safety management practices in projects.  
 
d. Less Tight Schedule 
One more important point is to allow more time for contractors to construct. If the 
construction schedule is too tight, whatever safety management practices established 
are useless as there is no time to implement.  
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5) Client’s Management Commitment 
The commitment of client’s management is one of the most significant parts in 
enhancing project safety performance. Both site staffs and corporate staffs of the 
clients should have a clear picture on the value of safety. Instead of being one of the 
ranked elements, safety should form one of the client’s core values, and always be 
placed on top. Zero accidents should be one of the objectives of all projects.  
 
Also, safety management should be a dynamic and flexible endeavour. Not only be 
figures and words, safety should be adapted accordingly to different sites with 
different conditions.  
 
While the specific safety measures run on a project can be changed, the safety 
programme should be run consistently and tightly. No grey area should be allowed.  
 
6.4   Contractual Arrangement on Safety 
It is proved in Hypothesis 3 that more safety requirements are established by public 
clients in the contracts than private clients.  
 
1) Contractual Control 
The contract is a legal document which states the obligations of each party 
participated in the work. Provisions for safety should be added into contracts. 
Supplementary needs regarding safety have to be specified. It was admitted by 
contractors that safety requirements laid down in contract are more strictly complied 
with by contractors than those not included in contract, due to the realism of 
contractors. Also, it is found that safety requirements in public works are more strictly 
complied by contractors than those laid in private works. The reasons are threefold:  
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1. Public clients have more resources in inspecting contractors.  
2. Contractors are not able to distinguish contractual requirements and legislation 
requirements.  
3. Contractors are afraid of the impact of their failure which may affect their chance 
of getting future public work contracts, as the government is the largest client in 
Hong Kong.  
 
Clients’ emphasis on safety and their anticipation for a safe progress should be 
conveyed in the contractual requirements. Clients must ensure that contractors know 
their contractual obligations in constructing safely.  
 
2) Type of Project Contract 
The type of project contract is also found to be relative to project safety performance. 
Contract type has to be considered thoroughly because the contract type determines 
the way clients pay contractors. Principally, contract types can be divided into lump 
sum and re-measurement. The relationships between different parties to the project 
are defined by the contract and hence affecting safety performance. For instance, if 
there is a long-term and close relationship between the client and the contractor, the 
parties may tend to use a re-measurement contract. With such a contractual 
arrangement, expenditure in safety made by the contractor is measured, valued and 
paid by the client. The contractor will be more willing to spend on safety.  
 
An interviewee from the client side indicated the preference for lump sum contract in 
term of safety. The reason is that when adopting lump sum contracts, basically 
contractors start work on site after the design is completed. There is less variation in 
design during construction stage, hazard of project is then diminished. Conversely, 
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another interviewee from the contractor side favoured re-measurement contract. It is 
because under this arrangement, safety expenditure is paid to contractor. Contractor 
will not be forced to make a decision between spending on safety and increasing its 
own profits by cutting safety expenditure.  
 
In chapter 5, it is discovered that public clients use re-measurement contracts more 
than private clients. This arrangement allows contractors be paid the spending of 
safety. This is regarded as one of the causes to explain the better safety performance 
in public works.  
 
3) Advantage of Design and Build 
Different arrangements influence the safety efforts made by different parties, 
involving clients, Architects, contractors and subcontractors. A way to raise level of 
safety is carrying out a buildability examination in the design stage. The examination 
helps in harmonizing safety efforts of Architects and work executed on site. 
Concerning this, the design and build arrangement has an advantage over other 
contractual arrangements. 
 
Design and build acts as a motivation to concentrate on project safety performance 
during the design phase, since any safety hazards not eliminated in the design will 
eventually create difficulties in the construction stage and be faced by the contractor 
itself.  
 
In other contractual arrangements, the design team is usually regarded as a separate 
party in the construction phase. They do not concern safety in their designs. Clients 
should put responsibilities on Architects so that they will concern safety, regardless of 
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the contract type.  
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Chapter 7 
Conclusion 
 
Project safety performance in the construction industry is improving in the recent 
years. This is partly due to the combined endeavours of different parties, including 
clients, Architects, contractors and subcontractors. In this research, client’s 
contributions to and influence on project safety performance are investigated. The 
differences between public clients and private clients are studied.  
 
7.1   Conclusion and recommendations 
Surveys and interviews were conducted among public clients, private clients and 
contractors, to test three developed hypotheses and also gather views from different 
sectors on the topic.  
 
It is concluded that public clients tend to emphasize safety more than private clients. 
They have a higher commitment in safety than private clients. As they place a 
stronger emphasis on safety, they have a higher level of safety management practices. 
They establish more safety requirements in contracts.  
 
One of then major reasons of better project safety performance of public construction 
projects is the higher commitment in safety. The higher commitment is mainly due to 
its social responsibilities, accountability and transparency owed to the public. It leads 
the sector to take a more comprehensive approach to ensure construction site safety.  
 
The main reasons of the low project safety performance of private construction 
projects are costs, time, and the lower level of commitment. As a result, less resources 
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are dedicated to project safety, less safety measures can be taken and hence lead to a 
comparatively lower safety performance.  
 
There are various ways in which a client can improve project safety performance. The 
following are considered as important. Some of which are already taken by public 
clients. However, there are still a lot of room for public clients to improve its 
construction safety performance, while private clients should try to change its 
practices and start implementing the following measures.  
 
1) Commitment of Clients’ Senior Management 
It should be noticed that most private clients are reactive in promoting safety 
programmes. Management is only concerned on attaining the minimal requirements 
of the legislation or the contractual requirements laid down in the contract with 
extraordinarily rare additional endeavour established voluntarily. Commitment always 
plays a crucial part in the improvement of safety performance. Management should 
show their commitment financially and also psychologically.  
 
Management commitment is a precondition of good safety performance. Only 
implementing a safety programme cannot generate the desired outcomes without any 
earnest and consistent commitment from the management level. The success of 
project performance in term of safety depends on the attitude of people. If people are 
more passionate about safety, better safety performance can be achieved. Clients 
should be more knowledgeable with the high price of accidents, so that they will 
reinforce their commitment to create a safe working environment.  
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2) Communication on Safety 
Clients should emphasize safety as early as possible by clients. They should stress 
their commitment on safety through persistent endeavours. Expectation on safety has 
to be conveyed to contractors. These can be achieved by discussing safety matters at 
the start of each meeting and supporting contractors financially on the implemented 
safety measures. There should be communication between clients and contractors at 
all levels. As a result, all participants can appreciate the safety programme.  
 
3) Safety and Constructability Review of the Design 
As early as in the design stage, clients should begin to address safety, and it is 
essential to ensure that the design can be constructed safely. Legislation like the CDM 
in the UK should be considered.  
 
4) Appropriate Contractual Arrangement 
Clients should include more safety requirements in the provisions of contract, as it is 
very effective in forcing contractors to implement safety measures. The contract type 
should also be considered thoroughly. Private sectors can consider the use of 
re-measurement contract instead of the no-incentive lump sum contract.  
 
5) Implementation of Safety Programme 
Safety programme, such as safety incentive programmes like the PFSS, should be 
thoroughly devised, appraised and adjusted with references to specific situation of 
each project. A safety programme has to be run tightly and persistently. In addition, 
clients should be ready to support contractors’ works financially so as to ensure a 
successful safety programme. What’s more is that clients have to work with the 
contractor as an organized safety team during the development and execution of the 
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construction project. 
 
6) Inspection by Clients 
Client’s representatives should be made available. They should not only pay attention 
to reports submitted by contractors. What they should do is to look over the site and 
scrutinize safety performance of the contractors, as well as to show their support of 
the contractor’s safety works. 
 
7) Less Tight Schedule 
Generally, contractors have no time to implement safety measures even if they want to 
do so, especially in private works. The schedule of construction should be adjusted 
reasonably so that the implementation of safety measures can be made possible. 
 
8) Safety Culture 
Social responsibility, caring for co-workers, and acknowledging safety acts should be 
the philosophy held by all involving parties, including clients, Architects, contractors, 
subcontractors and workers. Safety culture can be developed by education. In addition 
to education at an individual level, safety culture can also be developed at the industry 
level through close collaboration of clients and contractors, based on the values 
shared on safety.  
 
7.2   Limitations and Difficulties 
In fact, there are some limitations in this research and these limitations are worth to be 
discussed.  
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As number of parties interested to take part in the study is limited, the sample size of 
the study is rather small when compared to the whole population in the industry. 
Therefore, the result cannot be conclusive. It is possible that result from a higher 
response rate would to some extent differ form the result found in this study.  
 
Questionnaires of contractor survey were sent to contractors drawn from the “List of 
Approved Contractors for Public Works” kept by the ETWB, and the “HA Lists of 
Works Contractors” kept by the HA. However, this may not cover small 
subcontractors which are not on the list but work for public sector’s works. To solve 
the implications, it is recommended that the ETWB and the HA to publish information 
of subcontractors or sub-subcontractors of their works.  
 
Some of the questionnaires received from public clients were not answered in full. 
The respondents noted down in the returned questionnaires that they could not answer 
some of the questions simply because they could not represent the view of the clients. 
As a result, if the respondents answered questions with worries and constraints, the 
findings of this study would become not accurate enough. 
 
Moreover, it is a query whether respondents answer question honestly. It is proposed 
that all responses received are genuine answers.  
 
7.3   Suggestions for Further Research 
The scope of this dissertation is rather a narrow area of interest. The findings may 
only represent the experience of contractors in the list of approved contractors of the 
ETWB and the HA. It cannot be generalized to stand for all construction companies 
such as subcontractors or sub-subcontractors. They may have different experiences to 
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client’s contributions to project safety performance. Further researchers can be 
conducted in the future in order to explore any differences in experiences of 
subcontractors or sub-subcontractors involving in both public and private projects. 
The findings attained can be compared with the results of this study. 
 
Another suggestion is to study the modified approach taken by the ETWB. 
Traditionally, safety and environmental has been regarded as separate function in the 
management system. However, the ETWB has integrated environmental issues with 
safety issues. Further study should scrutinize prudently the consequences of such a 
move. 
 
  
References 
 
American Society of Civil Engineers. (1988) Report of the Task Committee on 
Construction Site Safety. Reston: ASCE.  
 
Baggs, R. E. and Cunningham, J. (1988). Safety and Efficiency in Steel 
Construction – The Broadgate Experience, Civil Engineering, May 1988. 35. 
 
Baxendale, T. and Jones, O. (2000) Construction Design and Management Safety 
Regulations in Practice – Progress on Implementation, International Journal of 
Project Management, vol. 18, 33-40.  
 
Biggins, D., Philips, M. and O’ Sullivan, P. (1991) Benefits of Worker Participation in 
Health and Safety, Labour and Industry, 4(1), 138-159.  
 
Committee on Safety and Health at Work. (1972) Safety and Health at Work: Report 
of the Committee, 1970-72. London: H. M. Stationary Office. 
 
Construction Users Rountable. (1982) Improving Construction Safety Performance, 
Construction Industry Cost Effectiveness Reports, A-3.  
 
Consumer Council. (1996) How competitive Is the Private Residential Property 
Market?. Hong Kong: Consumer Council 
 
Cooper, D. (1998) Improving Safety Culture. New York: John Wiley & Sons.  
 
  
Dagostino, F. R. and Feigenbaum , L. (2003) Estimating in Building Construction. 6th 
edn. New Jersey: Prentice Hall.  
 
Everett, J. G. and Frank, P. B. (1996) Costs of Accidents and Injuries to the 
Construction Industry, Journal of Construction Engineering and Management, 
122(2), June 1996, 158-164.  
 
Fellows, R. and Liu, A. (2003) Research Methods for Construction. Hong Kong: 
Blackwell Science.  
 
Fong, S. W. and Choi, K. Y. (2000) Final Contractor Selection Using the Analytical 
Hierarchy Process, Construction Management and Economics, vol. 18, 547-557 
 
George, B. and Garvey, T. (1994) Contractor Borne Costs Associated with 
Construction Safety Procedures, in Coble, R., Elliott, B. and Issa, R. Construction 
Safety and Loss Control, Proceedings of the 5th Annual Rinker International 
Conference, University of Florida.  
 
Godfrey, K. A. (1998) After L’ Ambiance Plaza, Civil Engineering, 3(1), 32-41.  
 
Goldenhar, L. M., Hecker, S., Moir, S. and Rosecrance, J. (2003) The “Goldilocks 
Model” of Overtime in Construction: Not Too Much, Not Too Little, but Just Right, 
Journal of Safety Research, vol. 34, 215-226.  
 
Grunberg, L. (1983) The Effects of the Socail Relations of Production on Productivity 
and Workers’ Safety, International Journal of Health Services, 13(4), 621-634.  
  
Hare, B., Maloney, B., Cameron, I. and Duff, A. R. (2005) Improving Construction 
and Worker Engagement in the Construction Industry. PROBE Conference held at 
the Glasgow Caledonian University. Glasgow.  
 
Hashemi, K. (1991) Conference presentation: An integrated approach to a safety case.  
Human Factors in Offshore Safety. Aberdeen. 
 
Heinrich, H. W. (1980) Industrial Accident Prevention. 5th edn. New York: 
McGraw-Hill.  
 
Hinze, J. (1997) Construction Safety. New Jersey: Prentice Hall.  
 
Holt, A. J. (2001) Principles of Construction Safety. Malden: Blackwell Science.  
 
Hong Kong Construction Association. (1993) HKCA Newsletter. Hong Kong: Hong 
Kong Construction Association.  
 
Huang, X. (2003) The Owner’s Role in Construction Safety. Published Phd. theses, 
Florida: The University of Florida 
 
Kwok, W. K. and Tang, S. L. (1999) A Proactive Approach to Monitor Construction 
Safety Using Indicators of Safety and Quality Audits, International Conference for 
the Implementation of Safety and Health and Construction Site (CIB-W99), Hawaii.  
 
Labour Department. (2005) Occupational Safety and Health Statistics 2004. Hong 
Kong: Hong Kong Government Printer.  
  
Lam, H. C. (2003) An Investigation into the Implementation of Safety Management 
Systems by Hong Kong Construction Contractors. Unpublished Phd. thesis, Hong 
Kong: The University of Hong Kong.  
 
Lee, H. K. (1996) Construction Safety in Hong Kong. Hong Kong: Lorrainelo 
Concept Design & Project Management Ltd.  
 
Levitt, R. E. and Samelson, N. M. (1993) Construction Safety Management. 2nd edn. 
New York: John Wiley & Sons.  
 
Lingard, H. and Rowlinson, S. (1994) Construction site safety in Hong Kong, 
Construction Management and Economics, vol. 12, 501-510. 
 
Liska, R. W., Goodloe, D. and Sen, R. (1993) Zero Accident Techniques. Austin:  
University of Texas at Austin.  
 
Mangan, J. (1993) The Economic Costs of Industrial Accidents in Queensland. 
Brisbane: Department of Commerce, University of Queensland. 
 
Mansterman, J. W. E. (1992) An Introduction to Building Procurement Systems. 
London: E & FN Spon.  
 
Mathew, J (1993) Health and Safety at Work. 2nd edn. Sydney: Pluto. 
 
Nagai, T. (1996) Labour White Paper Complied, Japan Industrial Safety and Health 
Association Newsletter, Japan, Issue no. 17. 
  
Newcombe, R. (1994) Procurement paths – a powerful paradigm, in Rowlinson, S. M. 
East Meets West, Proceedings of CIB W92 Procurement Systems Symposium, 
Department of Surveying, The University of Hong Kong, Hong Kong, December, 
243-50.  
 
Occupational Safety and Health Council. (2002) Safe Working Cycle – Implementing 
Safety Behaviour. Hong Kong.  
 
Occupational Safety and Health Council. (2000) The Log Book: 1 April 2000 – 31 
March 2001 for Accredited Safety Auditor (Registration No. ASA/023). Hong Kong. 
 
Oxenburgh, M. (1991) Increasing Productivity and Profit through Health and Safety. 
Sydney: CCH International. 
 
Quinlan, M. (1996) A Participatory Approach to Occupational Health and Safety at 
the Workplace, in Davis, E. and Lansbury, R. Managing Together? Consultation 
and Participation in the Workplace. Melbourne: Longman Cheshire.  
 
Rigby, N. (2003) Designer Initiative Final Report. Scotland & Northern England Unit, 
Construction Division.  
 
Rowlinson, S. (2003) Hong Kong Construction: Safety Management and the Law. 
Hong Kong: Sweet & Maxwell Asia.  
 
  
Rowlinson, S. (1999) A definition of Procurement Systems, in Rowlinson S. and 
Mcdermott, P. Procurement Systems: A Guide to Best Practice in Construction. 
London: E & FN Spon.  
 
Sawacha, E., Naoum, S. and Fong, D. (1999) Factors Affecting Safety Performance 
on Construction Sites, International Journal of Project Management, 17(5), 
309-315.  
 
Sikes, R. W., Qu, T. and Coble, R. J. (2000) An Owner Looks at Safety Performance 
on Construction Sites, International Journal of Project Management, 17(5), 
309-315 
 
Simard, M. and Marchand, A. (1995) A Multilevel Analysis of Organizational Factors 
Related to the Taking of Safety Initiatives by Work Groups, Safety Science, vol. 21, 
113-129 
 
Spangerberg, S., Mikkelsen, K. L., Kines, P., Dyreborg, J. and Baarts, C. (2002) The 
construction of the Øresund Link Between Denmark and Sweden; the Effect of a 
Multi-faceted Safety Campaign, Safety Science, 40(2002), 457-465 
 
Sprent, P. (1981) Quick Statistics. Harmondsworth: Penguin.  
 
Suraji, A., Duff, R. A. and Peckitt, S. J. (2001) Development of Casual Model of 
Construction Accident Casuation, Journal of Construction Engineering and 
Management, 127(4), August 2001, 337-344.  
 
  
Tam, A. (1996) Mandatory Safety Audits: Moving toward safety management systems    
and ISO 1800, HKIE Journal of Asia Engineer, August 1996, 16-18. 
 
Tam, C. M., Fung, W. H. and Chan, P. C. (2001) Study of Attitude Changes in People 
after the Implementation of a New Safety Management System: the Supervision 
Plan, Construction Management and Economics, vol. 19, 393-403.  
 
Tang, S. L., Pool S. W., Ahmed, S. M., and Wong, K. W. (2003) Modern Construction 
Project Management. 2nd edn. Hong Kong: Hong Kong University Press 
 
Walker, A. (2002) Project Management in Construction. 4th edn. Oxford: Blackwell 
Science.  
 
Witter, R. E. (1982) Safety Program Payoff, Plant / Operations Progress, July 1982, 
139-145. 
 
Worksafe. (1996) Occupational Health and Safety and Small Business Survey 
conducted by the Australian Chamber of Commerce and Industry April 1996, 
Research on OHS and Small Business, Worksafe Newsletter, Australia, Issue no. 7. 
 
  
 
 
 
 
 
APPENDIX A 
 
Client Survey Questionnaire 
 
  
Dear Sir/Madam, 
 
Questionnaire to study the client’s contributions in project safety performance 
 
I am currently a final year undergraduate of the Department of Real Estate and 
Construction at the University of Hong Kong. I am now working with my dissertation, 
titled “Client’s contributions to project safety performance: a comparison between 
public and private construction projects”.  
 
I would be most grateful if you could spare 5 minutes in completing the questionnaire 
and send it back to me using the enclosed stamped envelope at your earliest 
convenience. Your support is vital for the study in achieving meaning findings. All 
information will be kept in strictest confidence. Names of individuals and 
organizations will not be disclosed in the final report.  
 
If you have any queries regarding to the following questions, please feel free to 
contact me via email: h0322942@hkusua.hku.hk or on 6258 8459.  
 
Thank you for your kind attention.  
 
Yours truly, 
 
 
Hilda Ma 
 
 
  
Client Survey Questionnaire 
Please check the appropriate option(s) and give brief answers.  
 
A. Identification information 
1. Name of Organization: _____________________________________________ 
2. Contact Person (Position): _______________________(__________________) 
3. Email Address: ___________________________________________________ 
4. Telephone Number: ________________  5. Fax Number: ________________ 
 
B. General information 
6. Business type (core business) of your organization: 
   Property developer   Others (please specify): ______________________ 
 
C. Emphasis put on safety 
7. When awarding contracts, what level of importance does your organization 
place on the following? (use 1 for top priority, 2 for the second, and so on) 
_____ economic _____ environment  _____ quality 
_____ safety  _____ schedule 
 
D. Commitment of clients to construction safety 
8. When, at the earliest, does your organization begin to emphasize safety on 
projects? (Check one) 
 During the concept & feasibility phase  During the design phase 
 Before the start of bidding     During the bidding phase 
 After bidding, before starting site work  After the start of site work 
 Others (please specify): ________________________________________ 
 
9. As the client, which attitude does your organization hold concerning safety? 
 Safety is the responsibility of the client. The client should keep safety 
under control. 
 Safety is the responsibility of both the client and the contractor. The two 
parties should cooperate on safety matters. 
 Safety is the responsibility of the contractor. There is no safety 
responsibility on the client. 
 Others (please specify): ________________________________________ 
 
  
10. As the client, which attitude does your organization observe contractors hold 
concerning safety? 
 Safety is the responsibility of the client. The client should keep safety 
under control. 
 Safety is the responsibility of both the client and the contractor. The two 
parties should cooperate on safety matters. 
 Safety is the responsibility of the contractor. There is no safety 
responsibility on the client. 
 Others (please specify): ________________________________________ 
 
E. Safety management practices of clients 
11. When selecting contractors, what level of importance does your organization 
place on the past safety performance of contractors? 
 the most importance   high importance 
 little importance    no importance 
 
12. As the client, does your organization provide funds to contractors, above and 
beyond the contract amount, for the promotion of project safety?  
 Yes  No 
 
13. Does your organization establish minimum safety requirements in the 
contracts other than the legislation? 
 Yes (please specify): __________________________________________ 
 No. 
 
14. From the client’s point of view, are the rules and regulations concerning safety 
effective? 
 very effective   quite effective 
 little effective   not effective 
 
15. As the client, how much discretion is exercised by your organization in 
enforcing the rules and procedures concerning safety? (i.e. are you flexible in 
the way the rules are applied) 
 much discretion   some discretion 
 little discretion   no discretion 
 
  
16. As the client, given the safety initiatives below, please rank the initiatives in 
terms of your organization’s preference. (use 1 for top preference, 2 for the 
second, and so on) 
___ Client emphasizes safety in design. 
___ Client selects safe contractors to carry out the work. 
___ Client participates in and monitors safety during the whole life of a 
construction project. 
___ Client develops an effective safety recognition and reward program.  
___ Client dedicates funds to support the contractor’s efforts in safety. 
 
17. Provide any additional comments or suggestions you wish to share regarding 
construction safety? _____________________________________________ 
    ______________________________________________________________ 
    ______________________________________________________________ 
 ______________________________________________________________ 
 ______________________________________________________________ 
 ______________________________________________________________ 
 ______________________________________________________________ 
 
THE END. Thank you very much. 
 
  
 
 
 
 
 
APPENDIX B 
 
Contractor Survey Questionnaire 
 
  
Dear Sir/Madam,  
 
Questionnaire to study the client’s contributions in project safety performance 
 
I am currently a final year undergraduate of the Department of Real Estate and 
Construction at the University of Hong Kong. I am now working with my dissertation, 
titled “Client’s contributions to project safety performance: a comparison between 
public and private construction projects”.  
 
I would be most grateful if you could spare 5 minutes in completing the questionnaire 
and send it back to me using the enclosed stamped envelope at your earliest 
convenience. Your support is vital for the study in achieving meaning findings. All 
information will be kept in strictest confidence. Names of individuals and 
organizations will not be disclosed in the final report.  
 
If you have any queries regarding to the following questions, please feel free to 
contact me via email: h0322942@hkusua.hku.hk or on 6258 8459.  
 
Thank you for your kind attention.  
 
Yours truly, 
 
 
Ma Yin Hung, Hilda 
 
Contractor Survey Questionnaire 
Please check the appropriate option(s) and give brief answers.  
 
A. Identification information 
1. Name of Company: ______________________________________________ 
2. Contact Person (Position): ______________________(__________________) 
3. Email Address: __________________________________________________ 
4. Telephone Number: ________________  5. Fax Number: _______________ 
 
B. General information 
6. Nature of the company: 
   Main contractor    Sub-contractor 
 Specialized sub-contractor  Others (please specify): _______________ 
 
C. Emphasis put on safety 
7. When awarding contracts, what level of importance do you think clients placed 
on the following? (use 1 for top priority, 2 for the second, and so on) 
Public client  _____ economic  _____ environment 
_____ quality   _____ safety 
_____ schedule 
-------------------------------------------------------------------------------------------- 
Private client  _____ economic  _____ environment 
_____ quality   _____ safety 
_____ schedule 
 
D. Commitment of clients to construction safety 
8. As the contractor, when, at the earliest, do you think clients begin to emphasize 
safety on projects? (Check one) 
 Public client 
 During the concept & feasibility phase  During the design phase 
 Before the start of bidding     During the bidding phase 
 After bidding, before starting site work  After the start of site work 
 Others (please specify): ________________________________________ 
--------------------------------------------------------------------------------------------- 
 Private client 
 During the concept & feasibility phase  During the design phase 
 Before the start of bidding     During the bidding phase 
 After bidding, before starting site work  After the start of site work 
 Others (please specify): ________________________________________ 
  
9. As the contractor, which attitude does your organization observe clients hold 
concerning safety? 
Public  Private 
client   client 
        Safety is the responsibility of the client. The client 
should keep safety under control. 
        Safety is the responsibility of both the client and the 
contractor. The two parties should cooperate on safety 
matters. 
        Safety is the responsibility of the contractor. There is no 
safety responsibility on the client. 
        Others (please specify): _________________________ 
 
10. As the contractor, which attitude does your organization hold concerning 
safety? 
 Safety is the responsibility of the client. The client should keep safety 
under control. 
 Safety is the responsibility of both the client and the contractor. The two 
parties should cooperate on safety matters. 
 Safety is the responsibility of the contractor. There is no safety 
responsibility on the client. 
 Others (please specify): ________________________________________ 
 
E. Safety management practices of clients 
11. When selecting contractors, what level of importance do clients place on the 
past safety performance of contractors? 
Public client   the most importance   high importance 
 little importance    no importance 
-------------------------------------------------------------------------------------------- 
Private client   the most importance   high importance 
 little importance    no importance 
 
12. Do clients provide funds to contractors, above and beyond the contract amount, 
for the promotion of project safety? 
Public client   Yes  No 
Private client   Yes  No 
 
  
13. Do clients establish minimum safety requirements in the contracts other than 
the legislation? 
Public client   Yes  No 
Private client   Yes  No 
 
14. From the contractor’s point of view, are the rules and regulations concerning 
safety imposed by clients effective? 
Public client  very effective   quite effective 
 little effective   not effective 
-------------------------------------------------------------------------------------------- 
Private client  very effective   quite effective 
 little effective   not effective 
 
15. From the contractor’s point of view, how much discretion is exercised by 
clients in enforcing the rules and procedures concerning safety? (i.e. are 
clients flexible in the way the rules are applied) 
Public client  much discretion   some discretion 
 little discretion   no discretion 
-------------------------------------------------------------------------------------------- 
Private client  much discretion   some discretion 
 little discretion   no discretion 
 
16. As the contractor, given the safety initiatives below, please rank the initiatives 
in terms of your preference. (use 1 for top preference, 2 for the second, and 
so on) 
___ Client emphasizes safety in design. 
___ Client selects safe contractors to carry out the work. 
___ Client participates in and monitors safety during the whole life of a 
construction project. 
___ Client develops an effective safety recognition and reward program. 
___ Client dedicates funds to support the contractor’s efforts in safety. 
 
17. Provide any additional comments or suggestions you wish to share regarding 
construction safety? _____________________________________________ 
    ______________________________________________________________ 
    ______________________________________________________________ 
 ______________________________________________________________ 
 ______________________________________________________________ 
THE END. Thank you very much. 
  
 
 
 
APPENDIX C 
 
Items for Inclusion in Contractor Pre-Qualification 
 and Qualification Forms 
 
 
  
 
  
 
 
  
 
 
  
 
 
